Li Wes / 
T I i i 
} q ii 
: a 


f 
‘es Pe 
haa er hou 
_ ae hoe = " ghyendyes fo P, aie 
a cee ‘3 
are oes 7 
eee Sel) Rie ae ee a Pe ol 
a . ‘a « x a z ~~ - He _ ceh 
Biifenuy 2c. opel 
Sek Bee Mat he a | uo i ; 
p : : ea 7 : 7 - 7 ; 
vi - rae 7. * P mice ye a ae ee — = 7 : - - r j L j “ inl 7 
=o ee 7 a Ba = ‘ilk rr; ees Nal =~ 
ge Annetsen clapalihgens ba, ‘toma . ue it : 
it aede OV rtaitaee Gee : 2 1+. ; ; 
7 : : r ? | = 
rr ee ee ee ee ee wee 
ie Li ee oe . ia 
: ela 7 * >». 2 '* oo a 7 
vt : ae Co i f 
: r 4 hoe ; 5 : 
: oo a 
ij i i ; 7 al 
| oe My =i 
é } “ few) ” K 
sa ' ae 
re " = 4 4 Me 7 + >) += = ten ee Ma ee 
Pi -. _e + ™ ms oe ei eal ’ Ay we es oh ae 7 aac ee: : 
= os a - a =n, ae | eee i A > 
7 aj a a. ie » ~~ 
1 f nnd ee ee eee 7 fa uf ff v 
7 -¥ : ; .  ROMRaOE 
= oS a ak P P|: ees, 6 nd hae . . oo oe fk 
. : ; . 7 : . a : ; a : J = he 
i iplic ed ae net he a * aes ae ; “3 
tf a 7 a pt Whee we | vr ee = OF a a us §) th Ym ~ ce pow 4 A eyes og Vek eer 
ca eee Sis a ail se ; ae : — - 5 : ; 
a . : : ome i 
ep ; <a ea rie a j : 
ioe Sih? Ak moted y Se BL me “ike! Pa | e rela am _ - 
ee 
_ a7 — ‘ 
_ ithe. ais 9 ae lk 
cca 2 : 
es as es a e 4 
7 eich: Aa a 
or 
7 7 7 
. las =e - 
" i d= he Ty = 4 ; ; 


ionin oF sen aa ae MAREN ae ON 


; Maen 8, Gere: 5 a. 


J)! “acpetanne ey iaate ~ 


‘tion glade aa ok 
Pay ae Se 


ud 
Cellet 


ae 


f 
‘es Pe 
haa er hou 
_ ae hoe = " ghyendyes fo P, aie 
a cee ‘3 
are oes 7 
eee Sel) Rie ae ee a Pe ol 
a . ‘a « x a z ~~ - He _ ceh 
Biifenuy 2c. opel 
Sek Bee Mat he a | uo i ; 
p : : ea 7 : 7 - 7 ; 
vi - rae 7. * P mice ye a ae ee — = 7 : - - r j L j “ inl 7 
=o ee 7 a Ba = ‘ilk rr; ees Nal =~ 
ge Annetsen clapalihgens ba, ‘toma . ue it : 
it aede OV rtaitaee Gee : 2 1+. ; ; 
7 : : r ? | = 
rr ee ee ee ee ee wee 
ie Li ee oe . ia 
: ela 7 * >». 2 '* oo a 7 
vt : ae Co i f 
: r 4 hoe ; 5 : 
: oo a 
ij i i ; 7 al 
| oe My =i 
é } “ few) ” K 
sa ' ae 
re " = 4 4 Me 7 + >) += = ten ee Ma ee 
Pi -. _e + ™ ms oe ei eal ’ Ay we es oh ae 7 aac ee: : 
= os a - a =n, ae | eee i A > 
7 aj a a. ie » ~~ 
1 f nnd ee ee eee 7 fa uf ff v 
7 -¥ : ; .  ROMRaOE 
= oS a ak P P|: ees, 6 nd hae . . oo oe fk 
. : ; . 7 : . a : ; a : J = he 
i iplic ed ae net he a * aes ae ; “3 
tf a 7 a pt Whee we | vr ee = OF a a us §) th Ym ~ ce pow 4 A eyes og Vek eer 
ca eee Sis a ail se ; ae : — - 5 : ; 
a . : : ome i 
ep ; <a ea rie a j : 
ioe Sih? Ak moted y Se BL me “ike! Pa | e rela am _ - 
ee 
_ a7 — ‘ 
_ ithe. ais 9 ae lk 
cca 2 : 
es as es a e 4 
7 eich: Aa a 
or 
7 7 7 
. las =e - 
" i d= he Ty = 4 ; ; 


ionin oF sen aa ae MAREN ae ON 


; Maen 8, Gere: 5 a. 


J)! “acpetanne ey iaate ~ 


‘tion glade aa ok 
Pay ae Se 


ud 
Cellet 


ae 


f 
‘es Pe 
haa er hou 
_ ae hoe = " ghyendyes fo P, aie 
a cee ‘3 
are oes 7 
eee Sel) Rie ae ee a Pe ol 
a . ‘a « x a z ~~ - He _ ceh 
Biifenuy 2c. opel 
Sek Bee Mat he a | uo i ; 
p : : ea 7 : 7 - 7 ; 
vi - rae 7. * P mice ye a ae ee — = 7 : - - r j L j “ inl 7 
=o ee 7 a Ba = ‘ilk rr; ees Nal =~ 
ge Annetsen clapalihgens ba, ‘toma . ue it : 
it aede OV rtaitaee Gee : 2 1+. ; ; 
7 : : r ? | = 
rr ee ee ee ee ee wee 
ie Li ee oe . ia 
: ela 7 * >». 2 '* oo a 7 
vt : ae Co i f 
: r 4 hoe ; 5 : 
: oo a 
ij i i ; 7 al 
| oe My =i 
é } “ few) ” K 
sa ' ae 
re " = 4 4 Me 7 + >) += = ten ee Ma ee 
Pi -. _e + ™ ms oe ei eal ’ Ay we es oh ae 7 aac ee: : 
= os a - a =n, ae | eee i A > 
7 aj a a. ie » ~~ 
1 f nnd ee ee eee 7 fa uf ff v 
7 -¥ : ; .  ROMRaOE 
= oS a ak P P|: ees, 6 nd hae . . oo oe fk 
. : ; . 7 : . a : ; a : J = he 
i iplic ed ae net he a * aes ae ; “3 
tf a 7 a pt Whee we | vr ee = OF a a us §) th Ym ~ ce pow 4 A eyes og Vek eer 
ca eee Sis a ail se ; ae : — - 5 : ; 
a . : : ome i 
ep ; <a ea rie a j : 
ioe Sih? Ak moted y Se BL me “ike! Pa | e rela am _ - 
ee 
_ a7 — ‘ 
_ ithe. ais 9 ae lk 
cca 2 : 
es as es a e 4 
7 eich: Aa a 
or 
7 7 7 
. las =e - 
" i d= he Ty = 4 ; ; 


ionin oF sen aa ae MAREN ae ON 


; Maen 8, Gere: 5 a. 


J)! “acpetanne ey iaate ~ 


‘tion glade aa ok 
Pay ae Se 


ud 
Cellet 


ae 


Scripta Botanica Belgica 
Volume 30 
E.W. JONES’S 


LIVERWORT AND HORNWORT FLORA 
OF WEST AFRICA 


Sai melairesas fees heii 
‘envied? ae it Nene sate, 7 
; 
fos let ee el 
omnia SG yt mete Se 


7 
/_ 
a. 


+ 
came 


¢ 
7 
if ind 
ae 
Psa 
a 
Ruf 
hig l 
“ 
‘ee 
omy 
ze 
is 
< Shy = 
ay ice 4 a 
i Se ee ee eh 
Ry: oe a) i. ¥ e Pac wee ee 
" mel 7 
thai a. aes 
nana Aa colle 
= iat air bi . 
A 
s i a ae » 
tele oF comical Ta sliie e e  ? 
i 
oe ot emt 
Ages €h Tae Sees 
_ a 
aslubia Oe Galati ' 
ae eee ae oe ca F 
peat tpl | a 
: , iy _ A 
7 ea Z 
a a) (aaa eee : 


Py Sige hile Ras ae 
he ou — , 


43 AUG. 2004 


E.W. Jones’s 
Liverwort and Hornwort Flora 
of West Africa 


Editor 
M.J. Wigginton 


New illustrations 


O. Van de Kerckhove 


Contributions from 
J.G. Duckett 
A.J. Harrington 
N.G. Hodgetts 
D.G. Long 
B.J. O’Shea 
A.R. Perry 


Meise 
National Botanic Garden (Belgium) 


Scripta Botanica Belgica 

Miscellaneous documentation 

published by the National Botanic Garden of Belgium 
Series editor: E. Robbrecht 


Special editor of volume 30: M.J. Wigginton 


Volume 30 
M.J. Wigginton (editor) 
E.W. Jones’s Liverwort and Hornwort Flora of West Africa 


CIP Royal Library Albert I, Brussels 


E.W. Jones’s Liverwort and Hornwort Flora of West Africa. Martin James Wigginton (editor) — Meise, National 
Botanic Garden of Belgium, 2004. — xii + 443 pp.; 25.0 cm x 17.5 cm. — (Scripta Botanica Belgica, vol. 30) 


ISBN 90-72619-61-7 
ISSN 0779-2387 
Subjects: Botany 


D/2004/0325/2 


Cover design: O. Van de Kerckhove; photo (A. De Kesel): protected forest of Wari-Maro (Benin). 


Copyright © 2004 National Botanic Garden of Belgium 
Printed in Belgium by Peeters, Leuven 


Contents 


PAO SUCAG laren: inte estate aes rmece Pea ee nee Vv Ordeig Metz 2 eriales,.. res crtesseieec. soso ssccsa: 69 
PANG RACE Bea terre hots Me Cee SS, Vil ROSSOMDTONIACCAG i cette seexos tence 70 
ZACKENOWIEUOEMENTS be eure ce raters eres tee ceks Vill Pallavic nlaCGae Perret. tch stivete ane. tcy gf) 
Eustace Wilkinson Jones (1909-1992); a PAR CULACCAE prea. Be ee hs 79 
biographical portrait - J. G. Duckett and MELA PET ACE AC seat y curiae gectes< conse tees seacs ses 86 
tN SI seh SARA E Dis Sete ence eee eee ee Xl Order Jungermanniales: .ate.0... 45s 95 
PEDICOLCACCAC Nees estan. esd 98 
RN PROCUCUIOM: poten: in eter ences esc ros sees EE DERL ACC Ae tek CU els BIE ten. oe 100 
BeaticestOL DiyOPMVleSuenns, 220). .0010tsisersecesrest es ] WE DIG O7I ACE AC ay of 28 tea csonss es vthesieees 102 
BC AMITES OMSILVERW OLS 5, .c2e5 cove. stben chads seoteente eee 2 Gal POREIACEAC Frese esses tn. eae nee 113 
Mp alloseNiVeGw Oly cevccscct de vcousescaneitece ete easae 3 NGC FAITH AC CAC ey. 7. cove ceee och ash tee snttoesse 119 
We ALVELIW CL W OTIS SNES Ween iM Nene, eee ae 5 WepliglO7iaceae ye ascitic ea. 121 
Be atures Ol NOMaW OLS wate see tets oie ine ote dees 12 @ephalozielaccae sere eschaa 124 
Abbreviations and symbols ..............cccccceeeeeee 14 JUN PerMANNIACEBE eso n.,.c.cscsselecs. tone 136 
Glossary of technical and descriptive terms GeocalyCaceae Meseneccc. site escsc ves 154 
Bae cite dent Res seo e rsa sac tes ERS ence as cicero eee eed oa 14 PapIOCHNHACCACE. celsetarerecan aris tee LOD 
Collecting and processing bryophytes - PREIRC LAC CAE Ree eM eect leas. 190 
dil FAO E AN TREN I Mle a aa! Rees Bl elie 20 (ASTS) 18) ERS ee eee 193 
A brief history of liverwort collecting in Balanttopsidace ae sims ee 1s 
West Africa - A. J. Harrington .........00..00. 23 ICUTOZIACCACN sete ete ec Stic ine 197 
Geographical scope and species diversity........ 25 Rag UlaC ea ga. aren semen cry. Az rack tae. 199 
Distribution and habitats of liverworts in POTeilaceace tamer ate ci fet a, 209 
West Africa - A. J. Harrington and # E. W. NUDE ACCAC ke cher cee we, cottons, ce eke ce 211 
DO ILC Sete aoe Si Io Rent tT ARID oe oe ee D7, EC] CUNCAC CAG ge teen eet Aivsc aceite Sis Di 
Arrangement of families and higher taxa......... 30 subfam. Ptychanthoideae ................ 238 
subfam. Lejeuneoideae ................... 283 
ess ySte nal GraCCOUNtSic...c8.e eetieesccee eee 32 Division Anthocerotophyta ...............:0060 414 
Keys, descriptions and illustrations OrdemAnhocerotales argc. socste 0: 416 
Division Marchantiophyta ................::c000 33 PDITNOCEROLAC CAG ates nade c nn os Sei iG sus 416 
Order’ Marchantiales -.21.0-.2....20:005++eoese2000s 34 PICHATOCELOLAC CAG cose. curs) susseeece roe oe. 420 
ane OntaCe deter We. cron Senki eces sess. 36 OrdeniINototnylales scr ie. s ee cotret ears 422 
PUN aC ACeae eee. ee ee gir tee. 40 IN@tothyladacede™. sic, cs0ct efits cates cose 422 
ARVLOTACCAGT cette ars nest Te eee ngs es os ee 42 
Marchantinceder sat me ats eet aes AG. SM BibHOstapiy an we A we a ee, eh te. 424 
RYCCIAC CAG ene eters etree Ste te eae 50" = indexol Scientihie NaMesy..)..6e 2. ss -ta-. 433 
Abstract 


M. J. Wigginton (Warmington, Peterborough, U.K.), (ed.). E. W. Jones's Liverwort and Hornwort Flora 
of West Africa. Scripta Botanica Belgica 30: i-xii, 1-443] — Keys and descriptions of the 30 families, 
84 genera and 297 species of liverworts and hornworts known from West Africa are presented. The 
familial, generic and species descriptions include information on habitats and distribution, and notes on 
morphological features and differentiating characters. No taxonomic or nomenclatural novelties are 
made. Literature references are provided for all taxa, and are compiled into a bibliography. All con- 
firmed species are illustrated. The introductory sections of the book include a biographical portrait of Dr 
E. W. Jones, an illustrated account of the features of liverworts and hornworts, a glossary of technical 
and descriptive terms, advice on collecting and processing bryophytes, notes on the history of liverwort 
collecting in West Africa, a map showing geographical coverage, summary data on diversity and a de- 
scription of the liverwort habitats of West Africa. 


f 
‘es Pe 
haa er hou 
_ ae hoe = " ghyendyes fo P, aie 
a cee ‘3 
are oes 7 
eee Sel) Rie ae ee a Pe ol 
a . ‘a « x a z ~~ - He _ ceh 
Biifenuy 2c. opel 
Sek Bee Mat he a | uo i ; 
p : : ea 7 : 7 - 7 ; 
vi - rae 7. * P mice ye a ae ee — = 7 : - - r j L j “ inl 7 
=o ee 7 a Ba = ‘ilk rr; ees Nal =~ 
ge Annetsen clapalihgens ba, ‘toma . ue it : 
it aede OV rtaitaee Gee : 2 1+. ; ; 
7 : : r ? | = 
rr ee ee ee ee ee wee 
ie Li ee oe . ia 
: ela 7 * >». 2 '* oo a 7 
vt : ae Co i f 
: r 4 hoe ; 5 : 
: oo a 
ij i i ; 7 al 
| oe My =i 
é } “ few) ” K 
sa ' ae 
re " = 4 4 Me 7 + >) += = ten ee Ma ee 
Pi -. _e + ™ ms oe ei eal ’ Ay we es oh ae 7 aac ee: : 
= os a - a =n, ae | eee i A > 
7 aj a a. ie » ~~ 
1 f nnd ee ee eee 7 fa uf ff v 
7 -¥ : ; .  ROMRaOE 
= oS a ak P P|: ees, 6 nd hae . . oo oe fk 
. : ; . 7 : . a : ; a : J = he 
i iplic ed ae net he a * aes ae ; “3 
tf a 7 a pt Whee we | vr ee = OF a a us §) th Ym ~ ce pow 4 A eyes og Vek eer 
ca eee Sis a ail se ; ae : — - 5 : ; 
a . : : ome i 
ep ; <a ea rie a j : 
ioe Sih? Ak moted y Se BL me “ike! Pa | e rela am _ - 
ee 
_ a7 — ‘ 
_ ithe. ais 9 ae lk 
cca 2 : 
es as es a e 4 
7 eich: Aa a 
or 
7 7 7 
. las =e - 
" i d= he Ty = 4 ; ; 


ionin oF sen aa ae MAREN ae ON 


; Maen 8, Gere: 5 a. 


J)! “acpetanne ey iaate ~ 


‘tion glade aa ok 
Pay ae Se 


ud 
Cellet 


ae 


Preface 


Dr E. W. Jones was a leading authority on African hepaticology, and from the 1950s to the 1990s pub- 
lished more than forty papers on African liverworts. He had long planned to write a hepatic flora of 
West Africa, and worked on it for many years. Sadly, he died before it could be completed, but left a 
fairly comprehensive draft manuscript of descriptions and keys to species. As a tribute to one of the 
British Bryological Society's most distinguished members, and in recognition of his pioneering African 
work, members of the Society took up the task of completing his Flora. 

The manuscript covered only the mainland countries from Cameroon to Senegal that have a coast- 
line on the Gulf of Guinea, but the area covered by the Flora has been greatly extended to encompass 
the other countries in the western part of Index Muscorum area Afr 2, namely, Mauritania, Burkina 
Faso, Mali and Niger. The Gulf of Guinea (Biafran) Islands and the remaining part of Equatorial Guinea 
(Rio Muni) have also been included. However, the expansion of the Flora area has necessitated the 
addition of relatively few taxa. 

Editorial work has sought to bring the whole text in line with the most recent taxonomic opinion, 
with the main exception of Dicranolejeunea. From correspondence and his notes on the genus, it is 
clear that Dr Jones felt unable to accept the most recent treatment (Kruijt, 1988) in its entirety so far as 
the African taxa were concerned, and in retaining the genus in this Flora, his views are respected. Dr 
Jones's manuscript contained many valuable comments on species, based on his study of African 
specimens, and these have generally been retained, or with minor changes and some additions. Descrip- 
tions of the higher taxonomic groups, and keys to orders, families and genera have been added during 
editing, as also have the introductory chapters. Species accounts have been rewritten where necessary, 
synonymy added, and the whole text revised to achieve a consistency of terminology and format. 

A main editorial task has been to illustrate all the taxa currently known from West Africa. However, 
resources were not available to commission new illustrations for all species and, for the most part, pub- 
lished figures have been used. Most of those of the Jungermanniopsida come from the publications of 
Eustace Jones and C. Vanden Berghen, and of the Marchantiopsida from those of S. M. Perold. All 
sources are acknowledged in the following section and in the legends to figures. The published figures 
have been used in full or in part, but their constituent parts have usually been rearranged, and some- 
times redrawn. Some individual figures in this Flora have been compiled from illustrations selected 
from two or more publications. About fifty species lacked an adequate published illustration of African 
material, and for these, new drawings have been prepared by O. Van de Kerckhove. The disparate 
sources of illustrations has meant the conjunction of a wide range of styles and an inevitable loss of 
aesthetic appeal, and it is hoped that this will not detract from the main purpose of the Flora, to enable 
the identification of plants. 

There is, of course, a great deal yet to be learned about the liverwort flora of West Africa, and there 
are many little studied areas that are likely to be of considerable bryological interest. The chapter on 
habitats highlights some that would merit much more research: lowland and coastal forest, savanna 
regions visited after the rains, and some mountainous areas may be particularly fruitful. Many addi- 
tional species are likely to be found and described from West Africa, and this Flora should, therefore, 
be regarded as an interim account of the liverworts and hornworts of this region. 


M. J. Wigginton 
April 2004 


Vil 


Acknowledgements 


During the past ten years, many people have helped in the preparation of this Flora, some with the text 
and illustrations, whilst others provided valuable advice, granted permission to republish illustrations 
from various books and journals, or provided the facilities for publication. The editor has pleasure in 
extending his grateful thanks to all those who generously gave of their time and expertise, without 
whose contributions this book would not have seen the light of day. 


Thanks are extended to the following: 


Organisations 


The National Botanic Garden of Belgium, Meise, and in particular Prof. Dr J. Rammeloo, Director, 
for supporting the production of the Flora, and for providing the services of a botanical illustrator. 

The Royal Botanic Garden, Edinburgh, for permitting the use of Eustace Jones's manuscript as a basis 
for the Flora. 

The British Bryological Society for their interest in, and support for the project, and for a grant to de- 
fray the costs of materials and administration. 

The following institutions, and the curators and managers of their herbaria, for the loan of herbarium 
specimens for the preparation of drawings: Natural History Museum, London (BM), National 
Botanic Garden of Belgium (BR), Botanical Museum of Copenhagen (C), Royal Botanic Garden, 
Edinburgh (E), Eszterhazy Teachers College, Eger (EGER), Conservatoire et Jardin Botaniques 
de la Ville de Genéve (G), Museo de Ciencias Naturales de Alava, Vitoria (VIT). 


Administration 


Dr D. G. Long, who initiated the Flora project and managed it in its early years, for help in many 
ways, and for facilitating the loan of herbarium material from Edinburgh. 

Dr H. Stieperaere of the National Botanic Garden of Belgium, Meise, for generously allocating a 
great deal of his time to this project, and especially for inviting publication in the Scripta Bo- 
tanica Belgica series, for acting as our main link to Meise, and for overseeing the preparation of 
new illustrations there (including the request of specimens from herbaria). 

A. R. Perry for providing administrative help later on, and for liaison with the BBS in respect of fi- 
nancial support. 


Typing the original manuscript into a computer file 


The following members of the British Bryological Society for undertaking the task of typing Dr E. 
W. Jones's typed, and often much annotated, manuscript into a Word file: R. J. Fisk, N. G. 
Hodgetts, Dr D. G. Long, P. Martin, B. J. O’Shea, A. R. Perry, L. Pickles, Dr M. C. F. Proctor, A. 
V. Smith, C. R. Stevenson, M. Walton, P. Wilberforce. 


Preparation of the text 


Dr D. G. Long for initial editing, and for much helpful advice. 

Prof. Dr S. R. Gradstein, Dr R. Grolle and Prof. Dr T. Pécs for taxonomic comment on the original 
manuscript, for many helpful suggestions, and for encouraging the publication of the Flora. 

Prof. J. G. Duckett and A. R. Perry for the biographical portrait of E. W. Jones, and to A. R. Perry for 
a careful reading of the introductory chapters and correcting typographical and other errors. 

B. J. O'Shea for the chapter on collecting and processing bryophytes. 

N. G. Hodgetts for the account of the Herbertaceae, and Dr D. G. Long for the account of the Ayto- 
niaceae. 

For commenting on, or revision of, selected accounts: Dr S. M. Perold (Marchantiaceae), Dr J. Vana 
(Cephaloziaceae, Cephaloziellaceae, Jungermanniaceae) and C. R. Stevenson (Frullania). 

Dr A. J. Harrington, not only for the chapters on the liverwort habitats and the history of liverwort 
collecting in West Africa, but also for carefully reading a late draft of the whole text, and making 
many suggestions for improvement. The editor is, however, responsible for any errors that remain 
undetected. 


New Illustrations 
O. Van de Kerckhove of the National Botanic Garden of Belgium, Meise, for preparing a series of 


Vill 


fine illustrations of species for which no drawings of African specimens had hitherto been published, 
or only inadequate ones. Also to G. Condy of the National Botanical Institute, Pretoria, for the draw- 
ing of Cyathodium cavernarum. 


Other illustrations 


To the following organisations and people for kindly granting permission to reproduce figures and 
plates from these sources: 


The British Bryological Society 

Transactions of the British Bryological Society Vol. 2: 55-61. 1952. Fig. 1 [Cyathodium foetidissimum); Vol. 
2: 144-157. 1953. Figs. 1-3 [Cololejeunea spp.]; Vol. 2: 158-161. 1953. Figs 2,3 [Cololejeunea dentata]; Vol. 2: 
164-171. 1953. Fig 2 [Caudalejeunea lehmanniana); Vol. 2: 172-202. 1953. Figs 1, 3, 5, 6-10 [Lophocolea spp.]; 
Vol. 2: 375-379. 1954. Fig 1 [Euosmolejeunea (Cheilolejeunea) spp.]; Vol. 2: 381-392. 1954. Figs 1-4 [Cheilo- 
lejeunea spp.]; Vol. 2: 393-395. 1954. Fig 1 [Diplasiolejeunea albifolia]; Vol. 2: 408-438. 1954. Figs 1-5, 7-11, 
13 [Cololejeunea spp.}; Vol. 3: 74-78. 1956. Figs 1-3 [Riccardia spp.]; Vol. 3: 197-207. 1957. Figs 5, 6 [Lepto- 
colea (Cololejeunea) himalayensis, L. punctata]; Vol. 3: 208-227. 1957. Figs 3, 4, 7 [Riccia intermedia, R. 
lanceolata, R. nigerica}; Vol. 3: 430-440. 1960. Figs 1-5 [Cephaloziella (Cylindrocolea) spp.]; Vol. 4: 254-325. 
1962. Figs 2, 3, 8, 12, 17-25, 27 [Plagiochila spp.]; Vol. 4: 446-461. 1963. Figs 5-7 [Porella subdentata]; Vol. 4: 
649-652. 1964. Fig 1 [Gongylanthus richardsii]; Vol. 5: 289-304. 1967. Figs 1-6 [Taxilejeunea conformis, Le- 
jeunea ramosissima]; Vol. 5: 548-562. 1968. Figs 1-3, 5 [Lejeunea flava complex]; Vol. 5: 563-572. Figs 2, 4, 5 
[Drepanolejeunea cultrella, D. capulata, Cololejeunea appressa, C. floccosa, C. peraffinis]; Vol. 5: 775-789. 
1969. Figs 1-5 [Microlejeunea spp., Lejeunea setacea, L. okomuensis]; Vol. 6: 72-81. 1970. Figs 1, 2, 5 [Dicra- 
nolejeunea spp., Marchesinia moelleriana). Journal of Bryology Vol. 7: 23-45. 1972. Figs. 1-3, 5-9 [Lejeunea 
confusa, L. letabaensis, L. camerunensis, L. caespitosa, L. dipterocarpa, L. papilionacea]; Vol. 7: 545-561. 1974. 
Figs. 1, 3, 4, 6 [Leucolejeunea xanthocarpa, Cheilolejeunea silvestris, Diplasiolejeunea aulae, D. cornuta, D. 
harpaphylla); Vol. 8: 77-91. 1974. Figs. 1, 2, 3, 4, 6 [Lejeunea eckloniana, L. arnellii, L. cyathearum|); Vol. 8: 
299-316. 1975. Figs. 1-6 [Bazzania spp.]; Vol. 9: 43-54. 1976. Figs. 1-4 [Calypogeia afrocaerulea, Syzygiella 
ruwenzorensis, Taxilejeunea pulchriflora]; Vol. 9: 461-504. 1977. Figs. 1-16 [Radula spp.]; Vol. 10: 387-400. 
1979. Figs. 1-6 [Colura digitalis, C. dusenii, Lejeunea autoica, Lejeunea brenanii, Microlejeunea ankasica, Pyc- 
nolejeunea contigua); Vol. 11: 311-323. 1981. Figs. 4-6 [Tylimanthus ruwenzorensis]; Vol. 12: 37-48. 1982. Figs. 
1-3. [Cheilolejeunea exinnovata, Lejeunea ibadana}; Vol. 13: 385-398. 1985. Figs. 3, 4 [Lejeunea amaniensis, 
Cheilolejeunea cordistipula}; Vol. 14: 503-509. 1987. Fig. 1 [Cephalojonesia incuba]; Vol. 15: 149-160. 1988. 
Figs. 1, 2, 5 [Cheilolejeunea krakakammae, C. usambarana, C. camerunensis]; Vol. 15: 665-673. 1989. Figs. 1-3 
[Lejeunea obtusata, L. obtusistipula, L. cantabrigiensis}. 


T. Brannan (Publications), on behalf of the Trustees of the British Museum, 

Bulletin of the British Museum (Natural History), Botany series Vol. 1 1(3): 215-289. 1983. Figs. 1-8 [Colo- 
lejeunea calcarata, Diplasiolejeunea cornuta, Drepanolejeunea ankasica, D. ?friesii, Lejeunea lomana, Plagio- 
chila moenkemeyeri\. 


Dr B. Carlsson, Editor, 
Svensk Botanisk Tidskrift Vol. 52: 63-67. 1958. Fig. 2 [Tritomaria camerunensis]. 


P. Compére and, subsequently, Dr O. Raspé, Editors-in-Chief, Société Royale de Botanique de Bel- 
gique, 

Bulletin de la Société Royale de Botanique de Belgique Vol. 84: 61-64. 1951. Fig. 1 [Caudalejeunea yangam- 
biensis}; Vol. 92: 111-138. 1960. Figs. 1, 4, 6 [Brachiolejeunea tristis, Diplasiolejeunea cavifolia, D. cornuta]; 
Vol. 93: 55-74. 1961 [Drepanolejeunea friesii, Lejeunea acuta]; Vol. 98: 129-174. 1965. Figs. 1, 2, 4a, 7, 9, 11, 
13 [Isotachis aubertii, I. conistipula, Chandonanthus hirtellus, Euosmolejeunea montagnei, Symphyogyna podo- 
phylla, S. lehmanniana, Pallavicinia lyellii). 


Prof. Dr J.-P. Frahm, Editor, 

Tropical Bryology Vol. 8: 55-68. 1993. Figs. 1, 3 [Riccia lanceolata, R. stricta]; Vol. 8: 83-98. 1993. Figs. 2-4 
[Lophocolea muricata, Isotachis aubertii]; Vol. 17: 13-18. 1999. Figs. 1-3 [Cololejeunea iradieri|; Vol. 24: 2,3 
[Cephaloziella biokoensis}. 


G. Germishuizen, Scientific Editor, National Botanical Institute, Pretoria, 

Bothalia 22: 19-22. 1992. Figs. 1, 2 [Riccia moenkemeyeri]. Vol. 23: 49-57. 1993. Figs. 1, 5 [Lunularia cruciata, 
Dumortiera hirsuta]. Vol. 23: 215-221. 1993. [Targionia hypophylla]. Vol. 25: 13-29. 1995. [Plagiochasma ex- 
imium]. Vol. 25: 183-204. 1995. [Marchantia debilis, M. pappeana]. Vol. 26: 95-123. 1996. [spores of Riccia 
spp.]. Flora of Southern Africa. Hepatophyta 1: Marchantiopsida: Fig. 9 [Asterella abyssinica], Fig. 25 
[Ricciocarpos natans], Fig. 27 [Riccia cavernosa], Fig. 37 [Riccia perssonii], Fig. 40 [Riccia trichocarpa], Fig. 
45 [Riccia atropurpurea}, Fig. 47 [Riccia congoana]. Plate 11 [spores of Riccia cavernosa], Plate 15 [spores of 


Riccia stricta], Plate 16 [spores of Riccia perssonii], Plate 17 [spores of Riccia trichocarpa], Plate 20 [spores of 
Riccia atropurpurea, R. congoana). 


T. Herben, Editor, 
Folia Geobotanica et Phytotaxonomica Vol. 9: 369-423. 1974. Figs. 2, 8, 9, 13 [Jungermannia spp.]; Vol. 17: 
63-87. 1982. Fig. 2 [/sotachis aubertii]. 


D. Lamy, Editor, 

Cryptogamie, Bryologie-Lichénologie Vol. 5: 239-267. 1994. Figs. II, V. [Aphanolejeunea jovetastiana, A. mi- 
croscopica var. exigua, add A. lisowskii, A. moramangae]. Revue Bryologique et Lichénologique Vol. 19: 35- 
37. 1950. Fig. 1 [Thysananthus spathulistipus]; Vol. 20: 112-121. 1951. Fig. 2 [Archilejeunea jonesii]; Vol. 26: 
62-66. 1957. Fig. 1. [Riccia saharensis]; Vol. 29: 50-67. 1960. Figs. 2, 4, 6, 7, 8, 9 [Lejeuneaceae spp.]; Vol. 37: 
63-134. 1970. Figs. 1, 7, 8, 10, 11. [Calypogeia spp.}. 


Dr E. Nagele, Editor, J. Cramer, in der Gebriider Borntraeger Verlagsbuchhandlung, 

Bryophytorum Bibliotheca Vol. 4: 1-162. 1975. Plates IX, X, XVI [Acrolejeunea emergens, A. pycnoclada}; 
Vol. 28: 1-254. 1986. Fig. 11 [Metzgeria agnewiae]; Vol. 36: 1-136. 1988. Plates 7, 8, 13 [Acanthocoleus chryso- 
phyllus, A. madagascariensis]. Nova Hedwigia Vol. 64: 243-248. 1997. Figs. 1, 8, 12 only. [Riccia biokoensis]. 
Beihefte zur Nova Hedwigia Vol. 80: 173-193. 1985. Figs. 1, 2, 8 [Schiffneriolejeunea pappeana, S. fragilis}. 


Dr N. Nishimura, on behalf of the Bryological Society of Japan, 
Bryological Research 7: 378-380, Fig. 1. [Radula fulvifolia]. 


K. Raciborski, on behalf of the Finnish Zoological and Botanical Publishing Board, 
Acta Botanica Fennica Vol. 132: 1-69. 1986. Fig. 3 [Lepidolejeunea serrulata]. 


Prof. Dr J. Rammeloo, National Botanic Garden of Belgium, Meise, 

Bulletin du Jardin Botanique de I'Etat 4 Bruxelles Vol. 18: 89-95. 1946. Fig. 3 [Sprucella succida]. Vol. 19: 
37-49. 1948. Figs. 1, 4 [Ptychocoleus ferrugineus, P. occultus]. Vol. 19: 371-382. Figs. 31, 33 [Mastigolejeunea 
florea, M. carinata|. Vol. 20: 15-18. 1950. Fig. 5 [Stictolejeunea balfourii|. Vol. 21: 61-81. 1951. Figs. 23-28 
[Ceratolejeunea spp.]. Vol. 21: 87-94. Fig. 30 [Brachiolejeunea camerunensis]. Vol. 22: 165-175. 1952. Fig. 18 
[Prionolejeunea sp.]. Vol. 23: 65-72. 1953. Figs. 6-8 [Leptolejeunea truncatiloba, L. astroidea, L. quintasii]. 
Bulletin du Jardin Botanique National de Belgique Vol. 42: 431-494. 1972. Figs. 3, 4 [Hygrolejeunea lyrati- 
flora], Figs. 5, 6 [Lejeunea caespitosa], Fig. 7 [Drepanolejeunea cultrella], Fig. 8 [Leptolejeunea astroidea}, 
Figs. 17, 18 [Cololejeunea cardiocarpa}, Figs. 19, 20 [Cololejeunea bolombensis], Fig. 21 [Cololejeunea hima- 
layensis], Figs. 25, 26 [Cololejeunea zenkeri]. Vol. 46: 1-220. 1976. Figs. 9, 12-14, 17, 19-21, 26, 27, 32, 33, 35- 
40, 43, 44, 48-50 [Frullania spp.]. Vol. 47: 199-246. 1977. Fig. 2 [Ceratolejeunea diversicornua], Fig. 4 [Lep- 
tolejeunea maculata}, Figs. 7, 8 [Diplasiolejeunea cavifolia, D. cornuta}, Fig. 14 [Cololejeunea cuneifolia], Figs. 
15, 16 [Cololejeunea filicaulis]. Vol. 54: 393-464. 1984. Figs. 9, 13, 19, 22, 23 [Lopholejeunea spp.]. 


Prof. Dr J.-J. Symoens, President, Cercle Hydrobiologie de Bruxelles, 
Vanden Berghen, C. 1972. Hépatiques, in J.-J. Symoens (ed.), Exploration Hydrobiologique du Bassin du 
Lac Bangweolo et du Luapula. Résultats scientifiques, Vol. VIII, fasc. 1. (220 pages). Bruxelles: Cercle 
Hydrobiologie de Bruxelles. Figs. 2, 9, 10, 13, 15, 16, 20, 21, 23, 36, 43, 45, 53, 56, 57, 59, 65, 67, 68. [Bazza- 
nia decrescens, Lophocolea concreta, L. difformis, Plagiochila fusifera, Gongylanthus ericetorum, Calypogeia 
crassicaulis, Radula flaccida, R. meyeri, Porella subdentata, Ptychanthus striatus, Phragmilejeunea molleri, 
Cheilolejeunea tisserantii, Lejeunea ulicina, Cololejeunea bolombensis, C. himalayensis, C. pusilla, Metzgeria 
limbato-setosa, M. nudifrons, Riccardia pseudopinguis]. 
And to Dr F. Miiller, for the gift of part of his collection of Cephaloziella biokoensis. 
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Prof. Dr E. Robbrecht, editor of Scripta Botanica Belgica, Dr H. Stieperaere and I. Hoste in respect of 
the production of the Flora. 
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Eustace Wilkinson Jones (1909-1992); a biographical portrait 


Eustace Jones in 1964 and 1989 


When Eustace Jones first set foot in Nigeria in 1947 little did he or the bryological world realise that 
just over 50 years later his African hepaticalean adventures would result in the first definitive hepatic 
flora of West Africa. Reminiscing in 1990 Eustace humbly spoke thus of his equatorial endeavours and 
achievements: “If I have specialised in the taxonomy of African hepatics it is simply because ecological 
work has taken me to Africa; I found there a gap which was plugged by disordered and often erroneous 
information which I was in a better position than most bryologists in 1948 to tidy up.” 

Born in Walsall, Staffordshire, and educated at the local grammar school, in 1928 Eustace went up 
to Jesus College, Cambridge as a Goldsmiths’ Scholar. There he obtained Ist class honours in both parts 
of the Natural Sciences Tripos and went on to do a Ph.D. in plant physiology, working on the freshwa- 
ter alga Cladophora under the supervision of G.E. Briggs, which he was awarded in 1937. However, his 
main interests were already deeply ecological and bryological. In 1934 he moved to Oxford and took up 
his one and only job, as lecturer in the Forestry School, from which he resigned, at the age of 63, in 
protest against the University's decision to abandon undergraduate teaching in forestry. 

By profession Eustace (otherwise known to bryological friends as Jonah and to his family as Uncle 
Eustace) was a forester. Like many shy men he was a stimulating and clear-minded teacher: JGD still 
remembers (and passes on) the hints he gave him, as a very junior bryologist on an excursion of the 
British Bryological Society in the early 1960s, on how to distinguish microlejeuneas in the field: when 
he was doing his research degree on Scapania in the Botany Department in the University of Oxford, 
ARP remembers Jonah as a careful and cautious supervisor. In his forestry guise Jonah published out- 
standing contributions on the ecology of African and British trees including his 1945 paper ‘Structure 
and reproduction of the virgin forest of the north temperate zone’ as well as being one of the first bota- 
nists to recognise the importance of epiphytic lichens and bryophytes as indicators of air pollution in an 
often-quoted paper of 1952. His ecological studies on rain forest in southern Nigeria and papers on for- 
ests of northern Nigeria added considerably to the small list of literature at that time. In addition he left 
a substantially completed book on Forest Ecology in the United Kingdom when he died. His numerous 
critical reviews of books on forestry, many of the books in German, show not only his command of the 
German language but his deep insight into and knowledge of forest techniques worldwide. 

Jonah was a man who simply loved plants and was also extremely gifted botanically. He used his 
sharp and critical mind to make meticulously accurate observations and to make sense out of confusion 
and complexity from the very big (savanna and tropical forest ecosystems and oak trees) to the very 
small (epiphyllous Lejeuneaceae). In his bryophyte flora of Oxfordshire and Berkshire his ecological 
observations are without comparison. In African hepatics he revised many groups, including difficult 
genera such as Lophocolea, Plagiochila, Radula and Lejeunea, and described 45 species of liverworts 
new to science of which 35 are in the Lejeuneoideae. He illustrated his papers himself, using his eye 


xi 


rather than modern techniques, capturing the essence of the plant very well indeed. Most importantly, 
he wrote up his findings and conclusions in the most beautiful lucid English. 

Until his premature retirement Jonah used bryology essentially as one of his leisure activities. At the 
outset the bryological light was put into his eyes by his grandfather who showed him the startling re- 
flection in a cave from the protonemata of Schistostega pennata. In Cambridge he met bryologists who 
were of like mind and joined the British Bryological Society in 1933 and continued as one of its most 
active and distinguished members until his death. In this Society he held various offices including Edi- 
torship of the Transactions (1956-1965) and the Presidency (1954-55) and was elected an Honorary 
Member in 1973. He published over 70 papers on bryophytes, over 40 of which were devoted to Afri- 
can hepatics based largely on his own collections from several visits to both West and East Africa as 
part of his forestry work. His personal collections, together with his manuscript notes and annotated 
reprints that form the core of the present flora, were left in his will to the Royal Botanic Gardens, Edin- 
burgh, whilst his British and European collections were bequeathed to the National Museum of Wales. 

From about 1958 Jonah lived in a stone-built cottage at Kirtlington, a village some 15 km to the 
north of Oxford. He lived alone, tending a garden packed with many unusual plants including the rare 
mosses Ceratodon conicus and Pterygoneuron ovatum growing wild on his garden wall, and indoors 
forever observing and drawing his beloved African hepatics with the aid of a 19th century brass micro- 
scope. In his leisure hours he played the flute with friends with whom he had formed a small chamber 
group, and devised ingenious games for children visiting their uncle. His other interests included Eng- 
lish Place Names, and church architecture about which he was extremely knowledgeable. 

It is most fitting that this Flora sees botanical fulfilment of the life of a happy man who made the 
fullest use of his natural gifts and academic freedom. As we use this book, we can remember Jonah 
either frantically attempting to dry hundreds of newspaper packets of hepatics in tropical rain forest or 
poring over the same specimens in his Oxfordshire study. 


J. G. Duckett and A. R. Perry 
April 2004 
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Introduction 


Features of Bryophytes 


Bryophytes are a natural group of chlorophyllose land plants, and occupy an intermediate evolutionary 
position between algae and vascular plants, though no recognisable link connects them. They differ 
from algae in the very much more prominent role of the sporophyte, and from vascular plants, in the 
dominant role of the haploid gametophyte (the green plant) in the life cycle. In vascular plants, the dip- 
loid sporophyte is the actual plant, with the gametophyte (sexual generation) much reduced. Bryophytes 
lack specialised vascular tissue and roots, and disperse by spores rather than by seed. 

Three main groups of bryophytes are recognised: the liverworts or hepatics (division Marchantio- 
phyta), the mosses (division Bryophyta), and the hornworts (division Anthocerotophyta), and of the 
three groups, the hornworts are generally considered to be the most isolated in evolutionary terms. The 
hornworts differ from the mosses and the liverworts in many characters, including 1) the gametoecia 
developing from the internal cells of the thallus, not from external cells, 2) the sporophyte growing by 
means of a basal meristem, and not from an apical cell, and 3) the asynchronous ripening of the spores, 
1.e. those at the tip of the capsule ripening first, those at the base last. They further differ from the liver- 
worts in lacking oil bodies. Notwithstanding their relative isolation, they share many characters with the 
liverworts, both being distinguished from the mosses by many features, amongst which are 1) the usu- 
ally unicellular, non-septate rhizoids, 2) the very small, short-lived, often thalloid protonema (prothal- 
lium), each normally producing only 1 gametophyte (in mosses, each protonema usually produces more 
than one gametophyte), 3) the lack of a costa (= midrib, nerve, vein) in the leaves, 4) the existence of 
thalloid forms, 5) the capsules usually opening by vertical sutures, and 7) the spores usually accompa- 
nied by elaters. Liverworts differ from mosses also in the leaves arranged in 2-3 rows (very few mosses 
have this arrangement), the often divided leaves (always entire in mosses), and leaves never with a 
costa. 

Bryophytes occur in a wide range of environments, from those which are permanently wet to those 
which are seasonally dry. Many bryophytes can withstand long periods of drought, but for reproduction, 
all species require free water, in which the motile male sex cells (spermatozoids or antherozoids) swim 
to the female organ. 


Life Cycle 


The bryophyte life cycle displays two alternating generations (Fig. 1), in which an independent, green, 
usually haploid gametophyte generation produces the sexual cells (the spermatozoids and eggs) which, 
undergoing fusion, give rise to a diploid sporophyte generation. The sporophyte is ‘parasitic’ on the ga- 
metophyte, remains attached to it throughout its life, and produces haploid spores which give rise to 
protonemata from which one or more gametophytes arise (only a single gametophyte from each pro- 
tonema in liverworts and hornworts). The sex organs or gametangia (the antheridia, male, and the ar- 
chegonia, female) are usually protected by specialised leaves (the bracts and bracteoles), or by other 
types of structure. A gametangium or group of gametangia together with its surrounding protective 
structure(s) is called the gametoecium, the male gametoecium being the androecium, the female being 
the gynoecium. The gametoecia are often more loosely termed ‘inflorescences’. The antheridium is a 
spherical, ovoid or ellipsoid body raised on a short, usually 1- or 2-seriate, stalk. The body consists of a 
single layer of sterile cells enclosing a very large number of minute cells which develop into biflagellate 
male gamete cells (spermatozoids). The archegonium is flask-shaped and consists of a lower part (ven- 
ter) in which the egg (oosphere) is located, and a neck through which the spermatozoid passes to fertil- 
ise the egg. When fertilisation has occurred, a zygote is formed, this being the start of the sporophyte 
(diploid) generation. This diploid phase quickly develops polarity, and differentiates into a basal foot, 
which serves to attach the sporophyte permanently to the gametophyte, a seta, and a capsule (sporan- 
gium), which is usually raised above the gametophyte on the eventually elongated seta, to enable the 
spores to be efficiently dispersed. Meiosis occurs in spore formation, whereby each diploid spore 
mother cell is divided into four haploid spore cells (a tetrad). The tetrad normally separates into indi- 
vidual spores before dehiscence of the capsule, each spore then developing by mitotic division into the 
plant, thereby completing the cycle. 
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Fig. 1. Stages in the life of a leafy liverwort. A: cross-section through a mature paroicous gametophyte, showing antheridia 
and archegonia. B: zygote within archegonium. C-D: development of sporophyte within archegonium. E: sporophyte before 
elongation of seta. F: spore. G-H: development of sporeling. (some parts of the figure redrawn from Schuster, 1966). 
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Fig. 2. Distribution of the gametangia. 


The gametangia can be borne on the same plant (monoicous) or on separate plants (dioicous). In 
monoicous plants, there are three main arrangements of the gametangia: autoicous (the gametangia 
borne on different branches), paroicous (the gametangia borne on the same branch, with the antheridia 
in bracts just below the gynoecium), or synoicous (the gametangia mixed in the same gametoecium) 
(Fig. 2). The dioicous and autoicous arrangements are found in all three groups of bryophytes, the pa- 
roicous arrangement occurs in liverworts and mosses, and the synoicous arrangement only in mosses. 


Features of Liverworts (division Marchantiophyta) 


Liverworts are very diverse in form and structure, and the species are often morphologically variable. 
There are two main types: thallose liverworts (Fig. 3A-L), and leafy liverworts (Fig. 4A-P). All thallose 
liverworts and most leafy liverworts are dorsiventral, i.e. have an obvious upper (dorsal) side, and a 
lower (ventral) side which faces downwards or is in contact with the substrate. A few genera and spe- 
cies of leafy liverworts with an erect habit are isophyllous, i.e. the stem bears 3 ranks of leaves of + 
similar size, thus rendering the shoots + radially symmetrical (e.g. Herbertus). However, most leafy 
liverworts are anisophyllous, i.e. the stem bears two equal rows of lateral leaves, with the third row 
dissimilar and usually smaller (the underleaves), or lacking, thus rendering the plants bilateral. In the 
great majority of species, the ventral surface, or at least part of it, produces rhizoids, each consisting of 
a single, elongated cell, which serve to attach the plant to the substrate. Although anchorage is undoubt- 
edly their main function, it is possible that they may also act as absorption devices, though their effec- 
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tiveness in this role is uncertain. In general, they originate from cells that are smaller than neighbouring 
cells, called rhizoid-initials. 

Liverworts occur in a wide range of environments, but most species are found in humid, shaded 
places, and most are terrestrial. A few species are found in aquatic habitats, and can tolerate partial or 
total submersion. Many species can withstand temporary dryness, such as on sun-exposed rocks, tree 
trunks and twigs, but in the driest habitats, found in the northernmost parts of our region, only the more 
resistant thallose species can survive. 


THALLOSE LIVERWORTS (Marchantiales, Metzgeriales) 


Habit and growth. Thallose liverworts have a dorsiventral gametophyte (= thallus), variable in shape, 
ranging from broadly obovate to lingulate or strap-like. The thallus may be simple, or dichotomously 
branched, or rarely pinnate (Riccardia), and is variable in its internal structure. The thallus is strongly 
flattened in most genera, but in some Metzgeriales, notably Fossombronia, the thallus is deeply incised 
into leaf-like segments, which are often strongly crisped, undulate and ascending-erect. Apical growth 
in the Marchantiales is via a cuneate or wedge-shaped apical cell with 4 cutting faces, leading to the 
development of the dorsiventral thallus. In the Metzgeriales, the apical region is variable; the apical cell 
(various shapes) normally has 2 cutting faces, leading to the development of a bilateral thallus (rarely 3 
cutting faces - non-African taxa). 


Thallus structure. In general, the thallus in the Marchantiales consists of three parts: a basal (ventral) 
part consisting of colourless non-photosynthetic storage tissue bounded by an often ill-defined ventral 
epidermis, an upper (dorsal) area of chlorophyllose tissue usually extensively divided into air cham- 
bers, and a dorsal, unistratose epidermis. The air chambers open by + specialised pores to the upper 
thallus surface (Figs. 3E,G,H). The walls of the air chambers are usually visible on (through) the dorsal 
epidermis as thin lines, forming a reticulate or areolate pattern. The pores are surrounded by 1-several 
concentric rings of cells (Fig. 3G). Thallus cells are usually thin-walled, may have chloroplasts and oil 
bodies (Metzgeriales), or the oil bodies may be solitary in specialised cells lacking chloroplasts (Mar- 
chantiales). However, there are many variants of this general structure. For example, sometimes air 
chambers and pores are lacking (e.g. Dumortiera, some Riccia spp.), and sometimes ventral storage 
tissue is greatly reduced or virtually lacking (e.g. Cyathodium, Fig. 12B). The ventral surface is some- 
times covered by scales (Fig. 3C) in 2 or more rows; the scales are colourless to reddish, deep purple or 
nearly black (e.g. Marchantia, Targionia). Rhizoids are freely produced from the ventral surface: they 
may all be smooth or, in the Marchantiales, of two types, smooth and tuberculate, the latter having peg- 
like projections on the inner walls (Fig. 3D). In the Metzgeriales, the thallus is internally simple and is 
either multistratose throughout, or composed for most of its width of a single layer of cells (the thallus 
wings) with the central portion multistratose, resembling a costa (Figs. 3J-L). The anatomy of the costa 
is Sometimes important taxonomically. 


Reproductive organs. In thallose liverworts, the antheridia are produced on the thallus surface, naked 
(Fossombronia) or surrounded by an involucre (e.g. Pallavicinia), or in antheridial chambers embedded 
in the thallus (e.g. Riccia) or in specialised cushions or discs (e.g. Targionia). In some Marchantiales, 
the antheridial chambers are located on stalked receptacles, the antheridiophores (Fig. 3A). The an- 
theridial chambers are below the upper surface of the antheridiophore and open to the exterior by a 
small pore. The archegonia are borne on the thallus surface (e.g. Fossombronia) or embedded inside the 
thallus, and are usually surrounded by an involucre. In some genera there are 2 involucres surrounding 
the archegonia (e.g. Asterella, Pallavicinia); the inner one is called the pseudoperianth (Fig. 42J). The 
pseudoperianth develops only after fertilisation and resembles the perianth of the Jungermanniales, but 
the latter originates from leaves whereas the pseudoperianth is of thalline origin. In some Marchantiales, 
the archegonia are located on receptacles which may become stalked after fertilisation, the archegonio- 
phores (Fig. 3B). Young receptacles bear archegonia in radial rows on the upper (dorsal) surface, but 
uneven cell growth eventually causes them to become displaced towards the lower (ventral) surface of 
the receptacle. In the Aneuraceae, the antheridia and archegonia are borne on specialised lateral 
branches, and lack involucres. In Metzgeria, the antheridia and archegonia are enclosed in specialised, 
globose 'branchlets' (Fig. 3L). 
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Fig. 3. Features of thallose liverworts. A: male thallus with antheridiophore. B: female thallus with archegoniophore (A,B: 
Marchantia pappeana). C: apical part of thallus in ventral view (Marchantia debilis). D: peg thizoids (Marchantia sp.). E: 
cross-section of thallus (Marchantia paleacea). F: cross-section of thallus (Riccia moenkemeyeri). G,H: dorsal pore from 
above and in cross-section (Targionia hypophylla). J: cross-section of thallus. K: female thallus, in ventral view. L: male 
thallus, in ventral view (J-L: Metzgeria sp.). (A,B redrawn from Bischler, 1993; C,F-H redrawn from Perold, 1999b; D,E 
redrawn from Schuster, 1992a, b). 


Sporophyte. Until maturity, the sporophyte is enveloped and protected by the calyptra. The calyptra 

generally remains very thin and inconspicuous, but in some cases it develops into a thick, fleshy struc- 
ture composed partly of stem tissue and partly of archegonial tissue. Such a shoot calyptra occurs in 
some members of the Metzgeriales (also in the Calobryales and some leafy liverworts). The mature 
sporophyte is composed of an expanded foot, a seta, and a capsule. However, in the Ricciaceae, both 
foot and seta are lacking. In the Metzgeriales, the seta is very short until the capsule is ripe; thereafter it 
elongates rapidly, within one or a few days, by elongation of its cells. In contrast, the seta remains very 
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short in the Marchantiales (except in Lunularia) and the Sphaerocarpales. The capsule is spherical to 
ellipsoidal or cylindrical, and lacks stomata and a columella. The capsule wall is 1-stratose in the Mar- 
chantiales (and Sphaerocarpales), and 2—6-stratose in the Metzgeriales; it may be persistent, or disinte- 
grate as the spores mature. The mode of dehiscence of the capsule is rather variable in thallose liver- 
worts. In the Metzgeriales, it opens by (1—)2—4 valves or irregularly, and in the Marchantiales by means 
of a disc-like structure at the apex, the operculum, or irregularly. The mature spores vary considerably 
in size. In most of the Marchantiales and in Fossombronia they are often very large, thick-walled, and 
elaborately ornamented (Figs. 24, 41). These large spores are very resistant to drought and frost and 
may retain their ability to germinate for many years, thus enabling many thallose liverworts to survive 
in dry climates. The pattern of spore surface sculpturing is usually of crucial importance for species 
identification, and many thallose species cannot be reliably identified in the absence of mature spores. 
The proximal surface of the spore, i.e. that which was in contact with other spores in the tetrad (the 
group of 4 spores), is often differently sculptured from the distal surface, and often retains a distinct 
trilete mark (e.g. Figs. 24F, 25D). When released from the capsule, the spores are normally ‘free’, except 
in some species of Riccia (and in the genus Sphaerocarpos), in which they remain united in tetrads, 
(Figs. 24A,B). The elaters are free within the capsule except in some genera of the Metzgeriales, in 
which they are attached like a brush to a small basal or apical stump of sterile tissue, the elaterophore 
(Fig. 3K). In the Ricciaceae, elaters are lacking, and there is no special mechanism of capsule dehis- 
cence, the spores being released when the capsule wall and the surrounding thallus decay. 


Vegetative reproduction. Vegetative reproduction is generally infrequent in the Marchantiales and the 
Metzgeriales, and is known in only a few genera in our area. It is generally effected by specialised dias- 
pores (gemmae), which may be borne in cup-like structures (Lunularia, Marchantia), or directly on the 
thallus lamina (Metzgeria). Other means are by tubers produced on the underside of the thallus (Fos- 
sombronia). 


LEAFY LIVERWORTS (Jungermanniales) 


Habit and growth. Leafy liverworts may be prostrate, ascending, erect, or sometimes pendent, erect- 
growing plants often supported by a creeping, + leafless shoot or rhizome. Apical growth in leafy liver- 
worts is via a tetrahedral apical cell, which cuts off 3 segments (merophytes) behind it. Thus, the sym- 
metry of the gametophyte of leafy liverworts is essentially triradial (an exception seems to be Pleurozia, 
in which the apical cell has only 2 cutting faces, leading to bilateral symmetry). Each merophyte may 
have a leaf attached to it (see Leaves), the ventral merophyte supporting the underleaves. 


Stem and rhizoids. The anatomy of the stem in leafy liverworts is usually very simple, varying from 
homogeneous (all cells similar), to being differentiated into a distinct outer layer, the cortex (epidermis) 
of 1—several cells, and an inner medulla (Fig. 4F,G). The presence of a differentiated cortex is a valu- 
able generic character. In differentiated stems, the cortical cells may be larger or smaller than the me- 
dullary cells, thick- or thin-walled, pigmented or unpigmented. Sometimes the cortical cells may be 
larger on one side of the stem and the same size as the medullary cells on the other, and this is occa- 
sionally a generic character (e.g. Mastigolejeunea). In several unrelated groups, the cortical cells are 
much enlarged and thin-walled (= a hyalodermis). The width of the ventral merophyte is a measure of 
the robustness of the stem, and is an important taxonomic character in the Lejeuneaceae. The width of 
the ventral merophyte is expressed as the number of epidermal cell rows seen across the ventral surface 
of the stem, between and below the opposite bases of the underleaf. The vast majority of the leafy liv- 
erworts produce rhizoids. They usually originate from the ventral side of the stem (Fig. 4A), rarely from 
the lobules (Radula), and in a few species, may occur on leaf margins (e.g. some Jungermannia spp.). 
In some families the rhizoids are scattered, and in others, are arranged in fascicles (bundles). When in 
fascicles, the rhizoids usually originate from the base of the underleaves or near to it, but in Junger- 
mannia, for example, they may occur in bunches on the stem. In epiphyllous taxa, rhizoids are often 
fused together to form a compact structure, an adhesive disc (e.g. Leptolejeunea, Fig. 237A). 


Branches and branching patterns. Branching is diverse in the Jungermanniales, but not all species 
are branched. The branches may develop normal vegetative leaves similar to those on the main stem, or 
scale-like, reduced leaves, or lack leaves entirely. Branches with reduced leaves (microphyllous 
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Fig. 4. Features of leafy liverworts. A: shoot in ventral view (Notoscyphus lutescens). B: autoicous shoot (Lejeunea pap- 
ilionacea). C: leaf and underleaf (Lejeunea confusa). D: distal hyaline papilla (Cheilolejeunea cordistipula). E: proximal 
hyaline papilla (Taxilejeunea pulchriflora). F: stem cross-section (Andrewsianthus bilobus). G: stem cross-section (Taxile- 
jeunea conformis). H: hemiphyll of Frullania purpurea. J: hemiphyll of Frullania caffraria. K: elater and spores. L-P: 
Sporophyte protective devices; meristematic tissue stippled - L: perianth. M: development of shoot calyptra. N: perigy- 
nium. P: marsupium. (L-P redrawn from Schuster, 1966). 


branches) are frequent in some genera, and are often flagelliform (Fig. 85A,C); those without leaves are 
stolons. The leafless stolons usually originate from the ventral side of the stem, particularly towards its 
base, and may serve to anchor the plants. Flagelliform branches may be ventral or, less frequently, dor- 
sal. Branching patterns are of considerable value in the taxonomy of the leafy liverworts, with branch 
characters often constant at a particular taxonomic level. Important characters are found in both the 
‘normal’ branches and, in the Lejeuneaceae, the subgynoecial innovations (see below). The branching 
patterns of leafy liverworts are described in Crandall (1969), and Crandall-Stotler (1972), and those of 
the Lejeuneaceae in Mizutani (1970), and Thiers (1982, 1984, 1985, 1986). Following Crandall-Stotler 
(1972), there are two basic kinds of branches: thecal (intercalary) branches and athecal (terminal) 
branches (Fig. SA-H). 
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Fig. 5. Branch types in leafy liverworts. A-C,E-H in ventral view; D in dorsal view. In thecal (intercalary) branch types, A- 
D, hatched area at branch base indicates the theca (collar). (redrawn from Crandall-Stotler, 1972). Innovations. J: \e- 
jeuneoid innovations (Lejeunea acuta) showing lateral leaf basal (LLB). K: cladograph of a lejeuneoid leaf arrangement. L: 
pycnolejeuneoid innovations (Marchesinia excavata), showing underleaf basal (UB). M: cladograph of a pycnolejeuneoid 
leaf arrangement. In J,L, the uppermost underleaf omitted from main axis to show lower part of innovations more clearly. 
(J redrawn from Vanden Berghen, 1961; L: redrawn from Vanden Berghen, 1948c). 


- Thecal (Intercalary) branches (Fig. SA-D) originate from inner cells of the stem and have a small 
collar (theca) around their base. They tend to spread at a very wide angle (often a right angle) from the 
stem and usually originate from or near the axils of the leaves (or underleaves), except for the Lejeunea- 
type branch. Four types of intercalary branch are described: 
Bazzania-type: branch originating from the ventral side of the stem, from in or near an underleaf axil 
(ventral-intercalary, Fig. 5A). 
Plagiochila-type: branch originating from the lateral side of the stem, from in or near a leaf axil (lat- 
eral-intercalary, Fig. 5B). 
Lejeunea-type: branch originating from the lateral side of the stem, from behind a leaf (Fig. 5C). 
Anomoclada (Andrewsianthus)-type: branch originating from the dorsal side of the stem (dorsal- 
intercalary, Fig. 5D). 
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- Athecal (Terminal) branches (Fig. 5E-H) originate from a leaf initial cell or from stem epidermal 
cells very near to the apex, and because of their superficial origin, no collar is formed. They spread at 
45—60° to the stem. When originating from a leaf-initial cell, the leaf associated with the branch is a 
half leaf. Five types of athecal (terminal) branching may be recognised, only two of which are found in 
West African taxa: 

Frullania-type: branch originating from a ventral leaf initial cell so that it replaces the ventral half of 
a leaf; the branch is therefore associated with a half leaf on its dorsal side (Fig. 5E). In species 
with lobulate leaves (Frullania, Porella, Lejeuneaceae), the lack of the (ventral) lobule in the 
subtending leaf indicates a Frullania-type branch. 

Radula-type: branch originating from a stem epidermal cell and therefore associated with an unmodi- 
fied leaf (Fig. 5F). 

The other three types are: 1. Acromastigum-type, flagelliform branch associated with a half-underleaf 
(Fig. 5G); 2. Kurzia (Microlepidozia)-type, branch originating from a dorsal leaf initial cell and 
therefore associated with a half leaf on its ventral side (Fig. 5H); 3. Fontinalis-type, the branch- 
ing type found in Haplomitrium in which the branch is not restricted in position, but can poten- 
tially arise from any mature cortical cell (this is the most common type of branching in mosses). 

In the Lejeuneaceae, in addition to the 'normal' branches, most species develop a branch immediately 
below one or both of the female bracts of the gynoecium, the bract being partly inserted on the base of 
the branch. These branches are referred to as innovations (= subgynoecial innovations) (Fig. 5J-M). In 
most species, they are Radula-type, but Frullania-type innovations are known in a few species. In spe- 
cies with spirally arranged leaves (i.e., all Lejeuneaceae, except tribe Cololejeuneae), the leaf sequence 
on the innovation is taxonomically important, especially at generic level. Two kinds of innovation leaf 
sequence are described: /ejeuneoid, in which the most basal (first) appendage of the innovation is a lat- 
eral leaf (followed by an underleaf, then two lateral leaves) (Fig. 5J,K), and pycnolejeuneoid, in which 
the most basal (first) appendage of the innovation is an underleaf, (followed by two lateral leaves, then 
another underleaf) (Fig. 5L,M). Sometimes the first leaf and underleaf of the innovation are produced at 
nearly the same level, and in such cases, the position of the underleaf relative to the lateral leaves 
should be determined from the sequence of succeeding leaves towards the apex of the innovation. 


Leaves. The leaves are arranged in 2—3 rows, corresponding to the merophytes (see Habit and 
growth): 2 equal lateral rows (the lateral leaves, simply referred to as the '‘leaves') and 1 ventral row 
(underleaves) (Fig. 4A). The underleaves are almost always smaller than the leaves (sometimes minute, 
and difficult to observe (Fig. 73B), but are lacking in some genera. The leaf position may be transverse 
(insertion perpendicular to the stem, e.g. Herbertus, Fig. 6A,B), succubous (insertion oblique, with the 
ventral leaf margin nearer to the shoot apex than the dorsal margin, e.g. Lophocolea, Notoscyphus, Pla- 
giochila - Fig. 6C,D), or incubous (insertion oblique, with the dorsal leaf margin nearer to the shoot 
apex than the ventral margin, e.g. Bazzania, Calypogeia, Frullania, Lejeuneaceae - Fig. 6E,F). In some 
taxa, the insertion may be different in different parts of the leaf, e.g. in Anastrophyllum auritum (Fig. 
6G,H) it is transverse on one side of the stem and oblique on the other. In complicate leaves, e.g. 
Radula, Lejeuneaceae (Fig. 6J,K), the insertion is more or less J- or V-shaped. Fig. 6 shows only five 
typical types of insertion of the many variations which occur in the leafy liverworts. The leaf lamina is 
normally 1-stratose (rarely thicker at the base), may be undivided or lobed, and never has a midrib (= 
costa, nerve). Sometimes the lamina is deeply dissected into filiform segments (e.g. Arachniopsis, Fig. 
59). The leaves may be flat, concave, convex or channelled, and variously orientated from the stem, e.g. 
erect, spreading, patent or squarrose. The leaf margin may be entire or be armed with teeth (e.g. dentate, 
denticulate, serrate). The leaves may be complicate-bilobed, i.e. a 2-lobed leaf with lobes folded to- 
gether longitudinally (e.g. Radula, Porella, Lejeuneaceae). In such leaves, the dorsal segment is usually 
the larger (Fig. 4C), though there are exceptions such as Scapania (not known from West Africa) and 
Pleurozia, in which the dorsal segment is the smaller. 

The ventral segment (lobule) may have different forms and may be attached to the dorsal segment 
(lobe) by few cells (e.g. Frullania) or along most of the ventral side of the lobe (e.g. most Le- 
jeuneaceae). In the Lejeuneaceae, the line of attachment between lobe and lobule is called the keel, and 
the margin which is not attached to the lobe is called the ‘free margin' (Fig. 4C). Usually, there are 1— 
several teeth along the free margin: the outermost one is the ‘apical tooth’; that between the apical tooth 
and the stem is the 'proximal tooth’ (sometimes more than one). Sometimes there is a tooth between the 
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apical tooth and the keel - the 'distal tooth’. A hyaline papilla is usually associated with the apical tooth: 
it may be positioned at the distal (Fig. 4D) or proximal (Fig. 4E) side of the tooth, or sometimes be 
neither distal nor proximal (Haplolejeunea, Fig. 213H), and may be on the apical or basal portion of the 
tooth (Figs. 256E, 265J). It may be visible in situ (shoot in ventral view), or be displaced to the interior 
face of the lobule (ental position) and therefore seen only by focussing through the lobule or after dis- 
section (Fig. 252N). The position and shape of the hyaline papilla is important in the taxonomy of the 
Lejeuneaceae. It grows to its full size at a very early stage in the growth of the lobule; it may be persis- 
tent, or vanish early and thus be visible only in young leaves. In Frullania, the morphology of the low- 
est branch appendage (hemiphyll) is of taxonomic value: its dorsal lamina may be lobular or leaf-like, 
and its ventral lamina entire or bifid (Fig. 4H,J) (see also under Frullania). 


Fig. 6. Leaf insertion and orientation. A,B: transverse (Herbertus sp.). C,D: succubous (Notoscyphus lutescens). E,F: 
incubous (Calypogeia fissa). G,H: transverse-succubous, with dorsal end transverse and both margins decurrent (Anastro- 
phyllum auritum). J,K: incubous-complicate (Lejeunea setacea). Shoots in dorsal aspect, except Herbertus which is shown 
in ventral aspect; insertions on stem (schematic) in lateral aspect, except Herbertus (ventral aspect). 


Leaf cells. The leaf cells vary in shape from isodiametric to elongate-hexagonal and long-rectangular. 
The walls may be uniformly thin or thickened, or may have collenchymatous thickenings called tri- 
gones at the junction between cells. The shape of the trigones may be triangular (Fig. 7A,E), cordate 
(Fig. 7B), or radiate (Fig. 7C), and trigones may be separate or confluent. In some taxa, the cell walls 
also have thickenings (sometimes bead-like) between the junctions of cells (Fig. 7D); these are referred 
to as ‘intermediate thickenings' in the systematic accounts. Trigone shape is an important taxonomic 
character, but may be atypical in plants growing in exceptional shade or humidity. Cells usually have 
chloroplasts and oil bodies when fresh. In some liverworts (Herbertus, and Cololejeunea subgen. Tae- 
niolejeunea), the leaf lamina has rows of elongated cells in the middle (a vitta) (Figs. 58D, 266A). A 
vitta may somewhat resemble a midrib, but unlike a true midrib, is only 1-stratose. 

In some members of the Lejeuneaceae, such as Stictolejeunea (Fig. 190C,D), Leptolejeunea (Fig. 
7N) or Drepanolejeunea, and also rarely in Frullania (Figs. 143B,C), specialised leaf cells occur that 
have one very large oil body and lack chloroplasts, the so-called ocelli (sing. ocellus). The distribution 
of the ocelli within the plant is an important taxonomic character. In dry herbarium material, ocelli may 
often be recognised by their size, which may be larger or smaller than ordinary leaf cells, though some- 
times they may be very difficult to detect in dried specimens (e.g. Microlejeunea spp.). 


Oil bodies. The oil bodies are unique organelles of the liverworts that are lacking in the mosses and the 
hornworts. The number per cell, shape, size and chemical composition is variable. However, as their 
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Fig. 7. Trigones. A: triangular, straight-sided; Lejeunea amaniensis. B: cordate; Caudalejeunea africana. C: radiate; 
Marchesinia excavata. D: triangular, with intermediate thickenings; Lejeunea caespitosa. E: triangular, concave; Junger- 
mannia borgenii. F: nodulose; Notoscyphus lutescens. Oil bodies. G: Massula-type; Odontolejeunea lunulata. H: Bazza- 
nia-type; Bazzania decrescens. J: Calypogeia-type; Plagiochila terebrans. K: Jungermannia-type; Notoscyphus lutescens. 
L: Leucolejeunea-type; Leucolejeunea xanthocarpa. M: Radula-type; Radula boryana. N: Leptolejeunea-type; Leptole- 
jeunea epiphylla. P: Diplasiolejeunea-type; Diplasiolejeunea subcornuta. G-P: chloroplasts not shown. (G-P redrawn from 
Kis & Pécs, 1997). 


characters have proved to be + constant within different species or genera, they are very important in 
the taxonomy of the liverworts, particularly in the Jungermanniales, and to a lesser extent in the Metz- 
geriales. Oil bodies are usually colourless, rarely brownish (Radula-type) or blue (Calypogeia afrocae- 
rulea), and are homogeneous or segmented. A recent classification of the oil bodies of African liver- 
worts (Kis & Pécs, 1997) recognised nine main types of oil bodies, two of which are found only in 
ocelli (or almost exclusively so) and one in Riccardia. With the exception of the latter types, these are: 

Massula-type: homogeneous or divided into 2-4 segments, small (2-6 um long) and numerous, more 
than 8 per cell in mid-leaf cells. Oil bodies of this type are found in, e.g. Porella, Cololejeunea, 
Lejeunea eckloniana (Fig. 7G). 

Bazzania-type: homogeneous or 1—4-segmented, but larger (4-15 um long) and fewer than 8 per cell. 
This type of oil body is typical of Bazzania and Ptychanthus striatus (Fig. 7H). 

Calypogeia-type: coarsely segmented (like a cluster of grapes), made up of distinct globules exceed- 
ing | um in diameter. The oil body seems to lack a discrete external membrane and it decomposes 
into independent globules that eventually disintegrate. The size and number of oil bodies per cell 
vary. The Calypogeia type of oil body occurs in, e.g. Calypogeia, Frullania, Herbertus, and many 
Lejeuneaceae (Fig. 7J). 

Jungermannia-type: finely segmented, made up of numerous minute globules (less than | um in di- 
ameter) within a more or less discrete membrane. The oil bodies are thus finely granular, and of- 
ten papillose when the globules project through the membrane. Size and number of the oil bodies 
per cell vary. Jungermannia type oil bodies occur in, e.g. Geocalycaceae, Jungermanniaceae, etc. 
(Fig. 7K). 

Leucolejeunea-type: similar to Jungermannia-type, but very large, only 1—2 per cell. Found in Leu- 
colejeunea and some Cheilolejeunea (Fig. 7L). 

Radula-type: 1 very large, or few per cell, roughly granular and brown-pigmented. In Radula (Fig. 
7M). 
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Oil bodies intermediate between Massula-, Bazzania-, Calypogeia- and Jungermannia-type also 
occur. It is essential that the characters of the oil bodies are studied in fresh material. When the plants 
dry, the oil bodies usually disintegrate or their morphology changes. For example, segmented oil bodies 
will break up into individual globules, and then can resemble Massula-type oil bodies. 

Kis & Pocs (1997) described two types of oil body that are found in ocelli: Leptolejeunea-type (Fig. 
7N), very large, | per cell, finely granular, found in the ocelli of Leptolejeunea and other genera; Dipla- 
siolejeunea-type (Fig. 7P), very large, | per cell, consisting of very large, bubble-like segments, found 
mostly in the ocelli in some species of Diplasiolejeunea, and sometimes also in normal cells. Further 
research may show that other oil body types occur in the ocelli of other African species that have not 
yet been investigated. 


Reproductive organs. Gametangia are produced from superficial cells of stems or branches. The an- 
droecia (Fig. 4B) may be at the apex or part way down a main shoot or branch (‘intercalary’), or form 
specialised branches (which may be very short, comprising only 1—2 pairs of bracts). The antheridia are 
located in the axils of the male bracts, which are often specialised, modified in shape, ventricose or sac- 
cate at the base, and smaller than the normal leaves. Though normally in the axils of bracts, in a few 
groups (believed to be primitive, e.g. Herbertus), the antheridia may also develop in the axils of under- 
leaves (= bracteoles). The gynoecia are produced at the apex (‘terminal’) of leading shoots or lateral 
branches. The archegonia are protected by bracts or bracteoles in one or more series and, in many taxa, 
are additionally surrounded by a thin tubular organ, the perianth (Figs. 4B,L). The perianth is located 
between the bracts and the archegonia, and has evolved by the fusion of 2 or 3 'floral' leaves. The peri- 
anth is usually very short before fertilisation but enlarges after fertilisation, emerging (usually) beyond 
the bracts and enveloping the young sporophyte. Sometimes the perianth develops in the absence of 
fertilisation (commonly in Plagiochila). The shape of the perianth, its ornamentation, the number of 
keels and their location (ventral, lateral or dorsal) and the way it is flattened (lateral, dorsiventral) are 
important characters in the taxonomy of the leafy liverworts. In most members of the Lejeuneaceae, a 
branch is formed at the base of one or both female bracts (= innovations - see Branches). 


Sporophyte. As in the thallose liverworts, the developing sporophyte is fully enveloped within the 
calyptra (= modified fertilised archegonium) until maturity and, in almost all species, this remains very 
thin and inconspicuous. However, some species (e.g. Adelanthus, Anthelia) develop a shoot calyptra, a 
thick, fleshy structure composed partly of stem tissue and partly of archegonial tissue (Fig. 4M). In 
some taxa, tubular structures enveloping and protecting the developing sporophyte occur that are en- 
tirely derived from stem tissue, the so-called perigynia (sing. perigynium), (Fig. 4N). These perigynia 
may be erect (e.g. Isotachis) or pendent (e.g. Tylimanthus, Calypogeia, Gongylanthus),; when pendent, 
they are called marsupia (sing. marsupium) (Figs. 4P, 121F.J). In plants having a shoot calyptra or 
perigynium, a perianth is normally lacking or is greatly reduced. The mature sporophyte is composed of 
an expanded foot, a seta, and a capsule (Figs. 1E, 4P). The delicate seta remains short until the capsule 
is ripe, and thereafter rapidly elongates. The numbers of cortical and inner cells of the seta are some- 
times important taxonomic characters. The mature capsule is spherical, ovoid or cylindrical, and de- 
hisces by 4 valves. The valves in the unopened capsule are usually straight, but in the Balantiopsidaceae 
(Isotachis) and the Calypogeiaceae, they are spirally twisted. The capsule wall is 2~6(—10)-stratose, the 
innermost layer usually having cells ornamented with nodular or ring-like thickenings that are very dis- 
tinctive. The anatomy of the capsule wall and the pattern of thickening are important taxonomic fea- 
tures, but beyond the scope of this book. Mature capsules of all leafy liverworts contain both spores and 
unicellular elaters. The spores are small, spherical, only 1—2 x the diameter of the elaters, with an outer 
surface typically rather thin, and feebly or distinctly papillose or granulose. Rather few leafy liverworts 
have more distinctive spores, e.g. partially or completely areolate, or verrucose-rugose. The elaters are 
narrowly elongated cells, longly tapering to broadly rounded at the apex, provided with one or more 
spirally thickened bands (Fig. 4K). They are hygroscopic, and in drying become contorted or twisted, 
sometimes accompanied by jerking movements. This serves to loosen the spore mass, or more energeti- 
cally eject the spores. In most leafy liverworts the elaters are free inside the capsule but in the Le- 
jeuneaceae and the Jubulaceae they are attached to the top and the bottom of the capsule wall. When the 
capsule opens and the valves bend backwards, these attached elaters become stretched, and when the 
tension is released by their basal ends becoming detached, the spores are violently ejected. The spores 
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germinate into a tiny, thalloid protonema that may be globose, cylindrical, strap-shaped or discoidal. A 
filamentous protonema, commonly found in the mosses, is very rare in liverworts. Germination is exo- 
sporic or endosporic, the latter type of germination being particularly characteristic of epiphytes (Le- 
jeuneaceae, Jubulaceae, Radula spp., Plagiochila spp.). The protonema together with the young tissues 
of the embryonic gametophyte is the sporeling. 


Vegetative reproduction. Many and diverse types of vegetative reproduction are described in leafy 
liverworts. It can take place by the fragmentation of shoots or leaves: by caducous branches (cladia, Fig. 
235 D,E), leaves or perianths; by specialised structures of various kinds (1- or few-celled gemmae; 
multicellular brood-bodies); by tubers. The importance of vegetative reproduction varies between taxa; 
in some, it may be the only known means of reproduction and in others, plays a partial role. In some 
families, vegetative reproduction is rare or, exceptionally, unknown. 


Features of Hornworts (division Anthocerotophyta) 

The hornworts comprise the smallest division of bryophytes. In the past they have often been treated as 
an order of the Hepaticae (liverworts) because of their superficial resemblance to thallose liverworts. 
However, the many unique features of their morphology and development indicate that the hornworts 
should be treated separately from the liverworts. Hornworts usually grow in humid and shady places, on 
rocks, soil, decaying logs, along rivers and creeks, and on road banks. Dendroceros and Megaceros are 
epiphytic on trees in very humid forests. 


Habit and growth. The gametophyte of the hornworts is always thalloid, forming dark to light green 
rosettes, with little internal tissue differentiation (Figs. 285C, 286B). The thalli are usually dichoto- 
mously branched, with entire, lobed, or dissected margins which may also be undulate or strongly cris- 
pate. Apical growth is via a wedge-shaped cell with 4 cutting faces, leading to the development of the 
dorsiventral thallus. 


capsule 


stomata 


antheridial pits 


antheridium 


Fig. 8. Features of hornworts. A-D, Phaeoceros carolinianus. A: thallus with androecia, and capsules mostly not yet 
showing dehiscence. B: ventral epidermal cells, each with plate-like chloroplast including pyrenoid. C: cells of capsule 
wall, including stomata. D: cross-section of thallus showing antheridium in antheridial pit. E-G, Phaeoceros ‘laevis’. E: 
apex of dehiscing capsules showing columella. F: spore, proximal face showing trilete mark. G: pseudoelaters. (A-D,F-G 
redrawn from Schuster, 1966); E: redrawn from Parihar, 1961). 
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Thallus structure. The thallus is usually several layers of cells thick throughout, being barely attenu- 
ated towards the margins. In Dendroceros, however, the middle portion of the thallus is considerably 
thicker than the rest, and differentiated into a distinct midrib. On the ventral side of the thallus there are 
small air chambers that are usually open to the outside via simple stomata (Fig. 8B). These chambers 
contain colonies of Nostoc cyanobacteria, which maintain a symbiotic association with the hornwort, 
fixing nitrogen from the air and receiving carbohydrates from the hornwort plant. In some genera, e.g. 
Anthoceros, there are large mucilage cavities (formed by the destruction of cells) inside the thallus in 
addition to the small ventral chambers containing Nostoc colonies. The rhizoids have thin walls and are 
smooth. The thallus cells (Fig. 8B) are thin-walled and usually have only 1 large, plate-like chloroplast, 
rarely 2-4 (Megaceros). Each chloroplast is usually provided with a pyrenoid, a specialised organelle 
involved in the synthesis of starch, and found only in the hornworts and the algae. Oil bodies do not 
occur in the hornworts. 


Reproductive organs. The gametangia are produced on all but the marginal parts of the thallus, often 
in large numbers. The antheridia (Fig. 8D) are spherical and stalked, and are produced in groups, or are 
solitary, in dorsal cavities of the thallus (Fig. 8A,D). The archegonia are individually immersed in the 
dorsal side of the thallus, their necks barely emerging above the thallus surface. With maturity, the 
cover cells disintegrate and the archegonial aperture becomes recognisable by the presence of a muci- 
laginous mound. 


Sporophyte. The lowermost cells of the embryo develop into the foot of the sporophyte, with the upper 
cells developing into a capsule that grows from meristematic tissue at the base, the intercalary meris- 
tem. A seta is not formed. The capsule is an elongated, fusiform cylinder (Fig. 8A,E), with a 4—5- 
stratose wall sometimes possessing pores or stomata (Fig. 8C). When young, the capsule is protected by 
a sheath of cells produced by the gametophyte, the involucre (Fig. 8A). The involucre is torn by the 
gradual elongation of the capsule and usually remains as a tube surrounding its base. In Notothylas and 
some species of Dendroceros, the rather short capsules are entirely enveloped by the involucre (Fig. 
287A,D) until the spores are mature. Internally, the hornwort capsule has a central axis of sterile tissue, 
the columella (Fig. 8E), (lacking in some species, e.g. Notothylas flabellata), surrounded by sporoge- 
nous tissue. The sporogenous tissue produces spores and elaters. The spores are relatively large, and 
usually furnished with tubercles, spines or ridges on the outer (distal) surface, with a distinct trilete 
mark on its inner (proximal) face (Fig. 8F). The elaters can be multicellular, branched, with irregularly 
thickened walls (Anthoceros, Phaeoceros), or unicellular, elongate, and with discrete spiral thickenings 
(Dendroceros) similar to those observed in the elaters of the liverworts, or subspherical (Notothylas), 
similar in size and colour to the spores. In the Anthocerotophyta, the development of the elaters differs 
from that in the liverworts; those lacking a spiral band are usually called pseudoelaters (Fig. 8G). Spore 
maturation in the hornworts is gradual (asynchronous) from the apex to the base, where younger parts 
of the capsule and the intercalary meristem are located. Dehiscence is by two valves. The capsule walls 
may be hygroscopic, their torsion movements contributing to spore dispersal. 


Vegetative reproduction. Vegetative reproduction has not been observed in West African plants. 
However, in the hornworts, it may occur by simple vegetative multiplication, related to the decay of 
older portions of the thallus (e.g. by caducous thallus segments in Megaceros), or by tubers that survive 
dry periods when the thallus dies back, germinating into new thalli when favourable conditions resume 
(e.g. in some Phaeoceros spp.). 


The structure and development of bryophytes, and other aspects of their biology, are described in detail 
in many standard texts, including: 


Gradstein, S.R., Churchill, S.P. & Salazar-Allen, N. 2001. Guide to the Bryophytes of Tropical America. Bronx: 
New York Botanical Garden. 

Richardson, D.H.S. 1981. The Biology of Mosses. Oxford: Blackwell Scientific Publications. 

Schofield, W.B. 1985. Introduction to Bryology. New York: Macmillan Publishing Co. 

Schuster, R. M. 1966. The Hepaticae and Anthocerotae of North America, Vol. 1. Bronx: Columbia University 
Press, 

Schuster, R. M. (ed.). 1983-1984. New Manual of Bryology, Vols. 1, 2. Nichinan: The Hattori Botanical Labora- 
tory. 
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Watson, E.V. 1971. The Structure and Life of Bryophytes, 3rd edn. London: Hutchinson University Library. 


The chapter on 'General Features of the Bryophytes' in Gradstein, Churchill & Salazar Allen (2001) has 
been freely drawn on to compile this section, to whose authors due acknowledgement is given. 


Abbreviations and Symbols 


adj. — adjective. 

aff. — affinity, related to. 

agg. — aggregate. 

ant. — antonym: the opposite of. 

auct. — auctoribus; of certain authors. 
ca. — circa; approximately. 

cf. — confer; compare. 

coll. — collector. 

in litt. — in litteris; in correspondence. 
n. — noun. 

nom. — nomina; name. 

pl. — plural. 


p.p. — pro parte; in part (where a specimen includes 
more than one taxon). 

sens. lat. — sensu lato; in a broad sense. 

sens. str. — sensu stricto; in a narrow (strict, precise) 
sense. 

s.n. — sine numero; without a number. 

sing. — singular. 

+ — more or less. 

n — haploid gametophytic chromosome. 

2n — diploid sporophytic chromosome. 


Glossary of technical and descriptive terms 


abaxial — the side of the leaf away from the stem; the 
lower surface of the leaf. ant. adaxial. 

accrescent — increasing in size. 

acumen (pl. acumina) — a slender, tapering point. 

acuminate — slenderly tapered, with a terminal angle of 
less than 45°. 

acute — sharp pointed, with terminal angle of 45—90°. 

adaxial — the side of the leaf towards the stem; the up- 
per surface of the leaf. ant. abaxial. 

air chambers — in the Marchantiales: wide polyhedral 
air Cavities, usually in the assimilation tissue. 

alternate — of leaves: arising at different levels on op- 
posite sides of the stem. cf. opposite. 

alveolus (pl. alveoli) — smal! angular or polygonal areas 
bordered by ridges and forming a pattern or net- 
work. (applied to ornamentation in many spores, 
e.g. in Riccia and Fossombronia spp.); sometimes 
these structures have been termed ‘areolae’, but in 
this book, the latter term is restricted to patterning 
on a flat surface. adj. alveolate — with angular de- 
pressions on the surface. 

amplexicaul — clasping the stem, e.g. at the base of a 
leaf. 

ampliate — widened, expanded, enlarged. (applied, for 
example, to a leaf base which is expanded and 
crosses the mid-line of the stem. 

anastomosing — making a union of one structure with 
another; interconnecting. 

androecium (pl. androecia) — antheridia and sur- 
rounding bracts; the male ‘inflorescence’. adj. an- 
droecial - of androecia. 

anisophyllous — in the Jungermanniaceae: the stem 
bearing two rows of lateral leaves, with the third 
row (= underleaves) dissimilar (usually smaller) or 


lacking, thus rendering the shoot bilaterally sym- 
metrical and dorsiventral (most species). 

annual — of one year's duration. 

annular — like a ring. 

antheridium (pl. antheridia) — male sex organ or ga- 
metangium, producing spermatozoids (anthero- 
zoids). 

antheridiophore (= male gametangiophore) — struc- 
ture (reproductive branch) arising from the thallus 
of some Marchantiales, comprising a stalk + an an- 
theridia-bearing receptacle. cf. archegoniophore. 

antherozoid (= spermatozoid) — male gamete, produced 
in an antheridium. 

apical — at the tip. 

apiculus (pl. apiculi) — a short, abrupt point (leaf apex). 
adj. apiculate — abruptly ending in a short point 
(mucronate is shorter-pointed; cuspidate is longer 
and stoutly pointed). 

approximate — close together, but not touching. 

archegoniophore (female gametangiophore) — struc- 
ture (reproductive branch) arising from the thallus 
of many Marchantiales, comprising a stalk + an ar- 
chegonia-bearing receptacle. cf. antheridiophore. 

archegonium (pl. archegonia) — female sex organ or 
gametangium, containing an egg. 

arcuate — curved like a bow. 

areola (pl. areolae) — small angular or polygonal areas 
differing in colour or structure from the surrounding 
area, forming a pattern or network on an essentially 
flat or smooth surface; applied, for example, to the 
patterning on the surface of a thallus or leaf. adj. 
areolate — with areolae. 

articulate — jointed; setae with epidermal cells in dis- 
tinct, even tiers. 
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ascending — pointing obliquely upward, away from the 
substrate. 

athecal — without a sheath of tissue; a character of 
endogenously developing, collarless branches. 

attenuate — slenderly tapering. 

auricle — a small, ear-like lobe, sometimes present at 
the leaf base. adj. auriculate — with auricles. 

autoicous — with antheridia and archegonia in separate 
clusters on the same plant; the androecium on a 
separate branch, or bud-like and axillary on the 
same branch as the gynoecium, or on a short branch 
attached to the female stem by rhizoids and ap- 
pearing to be a separate plant. cf. paroicous, 
synoicous. 

axis (pl. axes) — the main stem. 

axil — the angle between stem and leaf. adj. axillary — in 
leaf axil. 

baculate — stick- or rod-shaped. (applied, for example, 
to the spine of a spore in which the apex is trun- 
cate). 

basiscopic — directed towards the base; away from the 
apex. 

bicarinate — with two keels. 

bidentate — with two teeth. 

bifid — divided into two parts. 

bifurcate — usually of thalli: forked, or Y-shaped. 

bilabiate — two lipped. 

bipinnate — 2-pinnately branched, i.e. the primary 
branches are themselves branched. 

bisbifid — twice bifid, the subsequent parts less deeply 
bifid. 

bistratose — two-layered. 

bivalved — two-valved. 

bract — a specialised leaf associated with a gametan- 
gium (male bracts subtend antheridia, female bracts 
subtend archegonia or perianth). 

bracteole — an underleaf associated with a gametan- 
gium; it may be similar to or larger than the other 
underleaves, and free from or fused with one or 
both associated bracts. 

bulbil — small, bulb-like vegetative propagule. 

caducous — deciduous, detaching, falling off. 

caespitose — tufted. 

calcifuge — plant intolerant of substrata rich in basic 
ions, usually calcium ions, i.e. can tolerate only acid 
conditions. 

calyptra — a membrane of haploid tissue over the de- 
veloping sporophyte; in liverworts it ruptures near 
apex and remains at the base of the seta. 

campanulate — bell-shaped. 

canaliculate — channelled (lengthwise). 

capsule — the sporangium or spore-bearing part of the 
sporophyte. 

carinate — keeled. 

carpocephalum (pl. carpocephala) — specialised, often 
radially symmetrical, female receptacle bearing spo- 
rangia and held aloft by a stalk. 

chloroplast — an organelle inside the cell which con- 
tains chlorophyll. 

cilia (sing. cilium) — hair-like or thread-like structures, 
mostly one cell wide, and unbranched. cf. laciniae. 


ciliate — fringed with cilia. 

ciliolate — fringed with minute cilia. 

clavate — club-shaped, thickened towards the apex. 

claviform — in the shape of a club. 

cleistocarpous — indehiscent; capsule without a regular 
mechanism for opening, e.g. capsule lacking an 
operculum, or valves, and hence opening irregu- 
larly. 

complanate — flattened or compressed. 

complicate — folded together. 

complicate-bilobed — having 2 leaf lobes folded one 
against the other. 

conduplicate — strongly folded longitudinally along the 
middle. 

confluent — blending of two structures into one. 

connate — fused, e.g. bracteole with bracts in some 
species. 

connivent — directed or pointing together, e.g. the tips 
of leaves converging towards one another. 

contiguous — touching of similar or dissimilar parts, but 
without fusion. 

convolute — rolled together; wrapped around. 

cordate — heart-shaped; of leaves, with large rounded 
areas at the base; of trigones, with two convex sides 
and one concave side. 

cortex — the outer ring or epidermal layer of the stem 
(differentiated from the inner - medulla - cells). adj. 
cortical — of or relating to the cortex. 

corticolous — growing on bark. 

costa (= midrib, nerve) — the mid-vein of the thallus (in 
mosses the mid-vein of a leaf). pl. costae. adj. 
costate — with a costa. 

crenate — with rounded teeth. 

crenulate — with minute rounded teeth. 

crispate — variously curled, twisted or contorted. 

cristate — crested; bearing a ridge-like crest. 

cucullate — hooded, or hood-shaped. 

cuneate — wedge-shaped. 

cupule — cup-shaped gemma-containing structure of 
thallus origin, e.g. in Marchantia and Lunularia. 

cuspidate — ending abruptly in a sharp, stout point. 
(apiculate is more abruptly pointed, mucronate 
even more so). 

cuticle — an extracellular cutinised layer on the outer 
surface of the epidermis. 

decumbent — with stem prostrate, but with ascending 
tips. 

decurrent — with leaf bases extending down the stem 
beyond the leaf insertion. n. decurrency. 

decurved ~ curved downwards. 

deflexed — bent downwards. 

dehisce — opening to shed spores. n. dehiscence. 

dendroid — tree-like; branched above a distinct, trunk- 
like stipe. 

dentate — with sharp coarse teeth. 

denticulate — finely toothed. 

dentition — toothing. 

depauperate — poorly developed. 

dichotomous — division of a structure to form two parts 
of similar size. n. dichotomy. 

dimorphic — occurring in two forms. 
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dioicous — with antheridia and archegonia on separate 
plants. 

diploid — having a double set of chromosomes (2n); the 
typical chromosome level of the sporophyte gen- 
eration. 

disciform — flat and circular. 

discoid — flattened and disc-like. 

distal — away from the base or point of attachment; 
towards the apex of a stem or leaf; the outer, convex 
face of a spore away from the sides of contact. ant. 
proximal. 

distant — well spaced; of leaves, with a space between 
adjacent leaves. 

divaricate — separating, divergent 

dorsal — the upper surface, or part or margin of leaf 
away from the substrate. ant. ventral. 

dorsiventral — flattened, with distinct upper and lower 
surfaces. 

ecarinate — without keels. 

ecostate — without a costa. 

elaters — long, slender, hygroscopic, single-celled 
structures with spiral thickenings, interspersed 
amongst the spores. 

elaterophore — a tuft or brush-like mass of cells to 
which elaters are attached, at the base or apex of 
some liverwort capsules (e.g. Riccardia, Metz- 
geria). 

ellipsoidal — an elliptical solid. 

elliptical — oblong with convex sides and ends. 

elobulate — without lobes. 

emarginate — having a broad, shallowly-notched apex. 
(deeper than retuse). 

emergent — partially exposed; referring to a perianth or 
capsule only partially projecting beyond the tips of 
perichaetial leaves or bracts. cf. exserted. 

endemic — limited to a single geopolitical or floristic 
area. 

endogenous — originating from internal rather than 
external (superficial) cells or tissue. 

endophytic — of fungi: growing within the host plant. 

endosporic — inside the spore wall. 

ental — on the inner side; referring to the position of the 
hyaline papilla on the lobule of some Lejeuneaceae. 

entire — without teeth. 

ephemeral — short-lived. 

epidermis — the outer layer of a stem or thallus. adj. 
epidermal. 

epiphyll — plant which grows on living leaves, adj. 
epiphyllous — growing on living leaves. 

epiphyte — a plant which grows on another living plant. 
adj. epiphytic — growing on a living plant. 

epistatic — in leafy liverworts: lobules of male bracts 
not overlapping ventrally; i.e. in ventral view, the 
lobule lying behind the adjacent younger bract. cf. 
hypostatic. 

epithelium — the outer cell layer(s) of the thallus in 
those species of Riccia with minute spaces for air 
pores. 

eplicate — not furrowed or pleated. ant. plicate. 

erect — of leaves: upright; directed towards the stem 
apex. 


erecto-patent — of leaves: between patent and erect, 
spreading from stem at an angle of 60° or less. 

ericaceous — belonging to the family Ericaceae. 

erose — irregularly and finely notched, or ragged. 

evanescent — quickly disappearing. 

exceeding — longer than. 

exosporic — outside the spore wall. 

exothecium — the outermost layer of the capsule wall. 
adj. exothecial — of the exothecium. 

explanate — flattened or spread out. 

exserted — projecting and largely exposed. cf. emer- 
gent. 

facet — part of the face of a spore. 

facies — general appearance. 

falcate — curved like the blade of a sickle; less abruptly 
curved than hamate. 

fascicle — bunched together; in bundles. 

fenestrate — pierced with openings or perforations. 

filamentous — thread-like. 

filiform — slender and elongate. 

fimbriate — fringed. 

flaccid — soft, limp. 

flagella (sing. flagellum) — a whip-like structure of 
bryophyte spermatozoids (antherozoids). adj. fla- 
gelliform -— referring to whip-like attenuate 
branches with normal leaves at the base grading to 
minute, scale-like leaves at the top. 

flanks — the sides of a thallus. 

flexuose — slightly and irregularly bent, twisted or 
wavy. 

foliose — leafy or leaf-like. 

foot — the basal portion of most bryophyte sporophytes, 
embedded in the gametophyte and serving as an or- 
gan of absorption and attachment. 

free margin — in the Lejeuneaceae: the lobule margin 
not attached to the lobe. 

frond — a branched or unbranched thallus (in thallose 
liverworts); a branched shoot flattened in one plane 
(in leafy liverworts). adj. frondose - like a frond. 

fugaceous — evanescent; quickly vanishing or falling 
away. 

furcate — forked. 

fusiform — spindle-shaped; narrow. 

gametangia (sing. gametangium) — sex organs. cf. 
antheridium, archegonium. 

gametangiophore — structure (reproductive branch) 
arising from the thallus of some Marchantiales, 
comprising a stalk + an gametangia-bearing recep- 
tacle. cf. antheridiophore, archegoniophore. 

gametoecia (sing. gametoecium) — gametangia and 
surrounding bracts. cf. androecium, gynoecium. 

gametophyte — the haploid, sexual generation produc- 
ing gametes (spermatozoids and eggs) in antheridia 
and archegonia; in bryophytes, the actual plant. 

geotropic — of shoots and branches: growing down- 
wards, often penetrating the substrate. 

geminate — in pairs; doubled. 

gemma (pl. gemmae) — vegetative diaspores — uni- or 
multi-cellular, filamentous, globose, ellipsoidal, cy- 
lindrical, stellate or discoid brood-bodies. adj. 
gemmiferous — with gemmae. 
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gemma-initials — cells from which gemmae originate. 

geniculate — sharply bent, as a knee. 

genotype — genetic constitution of an organism. adj. 
genotypic. 

gibbous — swollen or bulging on one side. 

glabrous — smooth; lacking hairs. 

glaucous — with a whitish, bluish or greyish overcast, 
hue or colour. 

globose — spherical. 

globule — small, spherical particle or object. 

granulose — roughened with minute blunt projections. 

gynoecium (pl. gynoecia) — archegonia and the sur- 
rounding bracts; the female ‘inflorescence’. adj. gy- 
noecial — of gynoecia. 

gyrothecal — with a sheath of tissue; referring to the 
branches of some liverworts with a collar at the 
base (usually where branches arise endogenously). 

habit — the aspect or general appearance of the plant. 

habitat — the local environment of the plant. 

half-leaf — the (part of the) leaf subtending a Frullania- 
type branch on its dorsal side. 

hamate — hook-shaped, more abruptly curved than 
falcate. 

haploid — having a single set of chromosomes (n); the 
typical chromosome level of the gametophyte gen- 
eration. 

hemiphyll — the first branch underleaf in Frullania (see 
discussion following the generic description of 
Frullania. 

heterogeneous — composed of dissimilar parts. cf. ho- 
mogeneous. 

heteromorphic — of different shapes. 

heterothallic — self-incompatible, requiring gametes 
from two plants for fertilisation. 

hexagonal — having six sides; applied mostly to cells. 

hispid — with short, stiff hairs; bristly. 

homogeneous — composed of similar parts. cf. hetero- 
geneous. 

humus — organic material in the process of decomposi- 
tion and decay. adj. humic. 

hyaline — colourless or transparent; applied to non- 
chlorophyllose cells of the leaf margin of leafy liv- 
erworts, or of the dorsal epithelium of thallose liv- 
erworts. 

hyalodermis — stem epidermis of hyaline, enlarged, 
thin- or thick-walled cells which are differentiated 
from the inner medullary cells. 

hygromorphic — the form of a plant induced by grow- 
ing in wet conditions. 

hygrophytic — growing in water. 

hypostatic — in leafy liverworts: lobules of male bracts 
overlapping ventrally; i.e. in ventral view the lobule 
lying on top of the adjacent younger bract. cf. epis- 
tatic. 

imbricate — closely appressed and overlapping, e.g. like 
tiles on a roof. 

immersed — below the surface (referring to sporophyte 
or capsule embedded in thallus); of perianths: ex- 
ceeded by the bracts. 

incised — cut into sharp divisions and divided by narrow 
sinuses. 


incrassate — with thickened cell walls. 

incubous — in liverworts: an oblique leaf insertion in 
which the dorsal leaf margin is nearer to the shoot 
apex than is the ventral leaf margin; i.e. in dorsal 
view, the dorsal leaf margin lies above the adjacent 
younger leaf. (ant. succubous). 

incurved — curved upward (adaxially) and inward. cf. 
decurved, recurved. 

inflexed — bent abruptly upward (adaxially) at more 
than 90°, and inward. cf. deflexed, reflexed. 

inflorescence — gametangia and surrounding bracts (= 
gametoecium). 

innovation (= subgynoecial innovation) — a branch 
formed at the base of a perianth; in the Le- 
jeuneaceae, the innovation can be lejeuneoid or 


pycnolejeuneoid. 
insertion — the place or line of attachment of a struc- 
ture. 


intercalary — intermediate in position; somewhere be- 
low the apex (often used to denote the intermediate 
position of androecia on a shoot, with sterile por- 
tions of shoot above and below. 

involucre — a structure, usually tubular or scale-like, 
surrounding the gametangia (antheridia or archego- 
nia) or the developing sporophyte; also the bracts 
(and bracteole) of the gynoecium. 

involute — rolled inwards, e.g. a leaf margin. ant. revo- 
lute. 

isodiametric — about as wide as long. (applied, for 
example, to cells with about the same diameter in 
all directions, including square, hexagonal or 
rounded). 

isophyllous — in the Jungermanniaceae: the stems 
bearing 3 ranks of leaves of + similar size, thus ren- 
dering the shoots + radially symmetrical (e.g. in 
Herbertus). 

julaceous — smoothly cylindrical, like a catkin. 

keel — a ridge formed along a sharp fold of a leaf (e.g. a 
fold separating dorsal and ventral lobes of a compli- 
cate or conduplicate leaf); in the Lejeuneaceae: the 
line of attachment between lobe and lobule. adj. 
keeled — with a keel. 

laciniae (sing. lacinia) — appendages coarser than cilia, 
and more than one cell wide. adj. laciniate — with 
laciniae. 

lamella (pl. lamellae) — ridge, plate or filament-like 
outgrowth on the surface. 

lamina (pl. laminae) — thin, flattened portion of the leaf 
of a leafy liverwort; the wings on either side of the 
costa of a thallose liverwort. adj. laminal. 

lanceolate — lance-shaped, narrow, and tapered from 
near the base. 

lateral — at the side, e.g. of branches arising at the sides 
of the stem, or the keels on the sides of a perianth 
(i.e. not those on the dorsal or ventral sides). 

lejeuneoid — leaf sequence of innovations in the Le- 
jeuneaceae in which the first (i.e. most basal) leafy 
appendage is a lateral leaf. cf. pycnolejeuneoid. 

ligulate — strap-shaped; long and narrow with parallel 
sides (sometimes used to mean tongue-shaped or 
lingulate); shorter than linear. 
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linear — very long and narrow, with parallel sides; nar- 
rower than ligulate. 

lingulate — tongue-shaped. 

lobe — a segment of a thallus; a major segment of a leaf, 
larger than a tooth. cf. lobule. 

lobule — a small lobe; the smaller segment of a compli- 
cate, 2-lobed leaf with unequal segments. adj. 
lobulate — with a lobule. 

longitudinal — lengthways, parallel to the long axis; 
most often used to indicate the attachment (inser- 
tion) of a leaf on the stem (cf. oblique and trans- 
verse insertion). 

lumen (pl. lumina) — the cell cavity, enclosed by a wall. 

lunate — crescent-shaped. 

mammilla (pl. mammillae) — strongly bulging surface 
of a cell; also used for various hollow, papilla-like 
protuberances without associated local  wall- 
thickening, i.e. with the cell lumen extending into 
the protuberance. adj. mammillose — with mam- 
millae. 

marsupium (pl. marsupia) — a modified shoot calyptra 
which penetrates downwards into the substrate. 

median cells (of leaf) — along the middle section of the 
leaf, which can stretch from near base to near apex. 
cf. mid-leaf. 

medulla — the internal tissue of a stem or seta. adj. me- 
dullary — of the medulla. 

meristem — a tissue of actively dividing (by mitosis) 
undifferentiated cells. 

merophyte — a segment cut off from the apical cell and 
the tissues and organs derived from it. A mature 
merophyte consists of one leaf and associated stem 
tissue (see ventral merophyte). 

mesic — moist, neither very wet nor very dry; referring 
to habitat. 

mesophytic — growing in moist as distinct from wet 
habitats. 

microphyllous — small-leaved. cf. flagelliform. 

mid-leaf (usually in reference to cells) — the central area 
of the leaf; about half way along leaf, and midway 
between the margins. cf. median cells. 

midrib — costa. 

monoicous — bisexual, with antheridia and archegonia 
on the same plant (includes autoicous, paroicous, 
synoicous). 

mucro — a short abrupt point. adj. mucronate — with an 
abrupt point. (apiculate is rather longer; cuspidate 
is even longer and stouter). 

multistratose — many-layered. 

nodulose — with small, knob-like thickenings. 

obconical — inverted conical, i.e. with the narrowed end 
at the base. 

obcordate — inverted heart-shaped, i.e. with the rounded 
lobes at the apex. 

obcuneate — inverted wedge-shaped. 

oblique — slanted; most often used to indicate the at- 
tachment (insertion) of a leaf on the stem (cf. longi- 
tudinal and transverse insertion). 

oblong — rectangular with rounded corners or ends. 

obovate — inverted egg-shaped in outline, with the apex 
broader than the base. 


obovoid —an inverted egg-shaped solid, i.e. with apex 
broader than base. 

obtuse — blunt, broadly pointed, with a terminal angle 
of more than 90°. 

ocellus (pl. ocelli) — a specialised cell in the leaves (and 
sometimes perianth) containing a large oil body 

oil body — a membrane-bound organelle, containing 
terpenoids, characteristic of liverwort cells. 

opposite — of two leaves: arising at the same level on 
opposite sides of the stem. cf. alternate. 

oval — widely elliptical. 

ovate — egg-shaped in outline, i.e. with base broader 
than apex. 

ovoid — egg-shaped solid, i.e. with base broader than 
apex. 

papilla (pl. papillae) — a solid projection from the cell 
surface. cf. mammilla. 

papilliform — shaped like a papilla. 

papillose — roughened by papillae. cf. mammillose. 

paraphyllia — from stems; small, green outgrowth of 
various shapes, e.g. filiform, lanceolate, scale- or 
leaf-like. 

paraphyses — hairs associated with antheridia and ar- 
chegonia. 

parenchyma — a tissue of relatively undifferentiated, 
usually thin-walled cells. adj. parenchymatous. 

paroicous — with antheridia in the axils bracts just be- 
low the perichaetium. cf. autoicous, synoicous. 

patent — of leaves: widely spreading from the stem, at 
an angle of 60—90°. 

peat — an organic soil formed from organic material 
decaying under waterlogged conditions. 

pectinate — comb-like. 

peg rhizoids — rhizoids with papilla-like projections 
from the inner surface. 

pellucid — clear, translucent, transparent. 

perianth — organ of foliar origin enclosing the archego- 
nia in most leafy liverworts. 

perichaetium — cluster of modified leaves (bracts, 
bracteole) enclosing the archegonia. 

perigynium — a somewhat fleshy, tubular structure 
surrounding and protecting the archegonia and the 
developing sporophyte, derived from axial cells; a 
perigynium may or may not be associated with a 
shoot calyptra. Ms 

peristome — a circular structure of teeth arranged in a 
single or a double row around the mouth of a moss 
capsule. 

phenotype — observable characteristics of an organism 
produced by the organism's genotype interacting 
with the environment. adj. phenotypic. 

pinnate — with spreading branches on opposite sides of 
a stem or main axis, lying in one plane; feather-like. 
(cf. bipinnate). 

plicae (sing. plica) — longitudinal furrows or pleats. adj. 
plicate — with furrows or pleats. ant. eplicate. 

pluriplicate — with many longitudinal furrows or pleats 

pluristratose — with many layers. 

pore — a small opening. adj. porose — having pores. 

procumbent — lying along the surface of the substrate; 
spreading, prostrate. 
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propagule — reduced bud, branch or leaf serving as a 
means of vegetative reproduction. 

protandrous — of monoicous species: in which the 
spermatozoids mature and are released prior to the 
maturation of the archegonia on the same plant. 

prothallus — a small undifferentiated thallus; the hap- 
loid (gametophyte) generation of a fern. 

protonema (pl. protonemata) — a filamentous or thal- 
loid structure resulting from spore germination, and 
giving rise to one or more gametophytes. 

proximal — towards the base or point of attachment; 
towards the base of a stem or leaf; the inner face of 
a spore. ant. distal. 

pseudoelaters — in hornworts: the unicellular or multi- 
cellular sterile cells, lacking spirals, interspersed 
amongst the spores. 

pseudoperianth — the inner one of two involucres in 
some thallose liverworts; usually a thin, tubular 
structure of thallus origin, surrounding the archego- 
nia, the calyptra and the developing sporophyte, and 
enclosed by an outer involucre. 

punctate — dotted (usually referring to cuticle or spore 
surface). 

pycnolejeuneoid — leaf sequence of innovations in the 
Lejeuneaceae in which the first (i.e. most basal) 
leafy appendage is an underleaf. cf. lejeuneoid. 

pyrenoid — a specialised organelle involved in the syn- 
thesis of starch found only in the hornworts and the 
algae. 

pyriform — pear-shaped. 

quadrate — square, or nearly so. 

quadrifid — divided into four lobes or segments. 

radiate — of trigones: with thickenings extending along 
cell walls (e.g. Figs. 172E, 173F). 

receptacle — a disc- or wart-like mass of tissue bearing 
antheridia or archegonia, found in the thallus, on the 
thallus, or raised on a stalk (forming a gametangio- 
phore). 

rectangular ~— in the shape of a rectangle (a four-sided 
figure with four internal right angles, and unequal 
adjacent sides - i.e. longer than wide). 

recurved — curved downwards (abaxially); generally 
referring to margins, apices or teeth on a leaf. cf. 
decurved, incurved. 

reflexed — bent down abruptly (abaxially) at more than 
90°, and inwards; generally referring to leaf margins 
or leaves on a stem. cf. deflexed, inflexed. 

reniform — kidney-shaped 

reticulate — forming a network. 

retuse — having a shallow indentation or notch in a 
broad, rounded apex. (shallower than emarginate). 

revolute — rolled outwards, e.g. a leaf margin. ant. in- 
volute. 

rhizoid — a hair that functions as anchorage (in liver- 
worts and hornworts always unicellular). 

rhizoid disc — a cushion-like swelling at the base of an 
underleaf in some liverworts, from which the rhiz- 
oids originate. 

rhizome — a slender, creeping, usually subterranean, 
stem which gives rise to secondary stems or fronds; 
often with numerous rhizoids. 


rostrum — a beak. adj. rostrate — beaked; narrowed into 
a Slender tip or point. 

saccate — sac-like; abruptly and deeply concave. 

saxicolous — growing on rock. 

scarious — thin, papery or membranous in texture. 

serrate — saw-toothed; with marginal teeth pointing 
forwards. 

serrulate — minutely serrate. 

sessile — without a stalk or seta. 

seta (pl. setae) — stalk-like portion of the sporophyte, 
between capsule and foot; a bristle. 

setaceous, setiform — bristle-like. 

sinuate (= sinuose) — wavy, e.g. a leaf margin. 

sinus — a notch, indentation or depression separating 
two segments or lobes. 

slime-hair ~ a uniseriate, hair-like outgrowth of the 
epidermis, associated with mucilage secretion. 

slime-papilla — a clavate, mucilage-secreting cell, often 
terminating short, uniseriate filaments (slime-hairs). 

spathulate — tapering to the base from a broad, rounded 
apex. 

spermatozoid (= antherozoid) — male gamete, produced 
in an antheridium. 

spiniform — in the form of a sharp projection; spine- 
like. 

spinose — with sharp, pointed teeth. 

spinulose — minutely spiny. 

spore — a reproductive unit produced in the capsule as a 
result of meiosis; usually a minute, spherical, uni- 
cellular body which gives rise on germination to a 
protonema. 

sporophyte — the diploid asexual generation bearing 
spores; in liverworts usually consisting of a foot, 
seta and capsule attached to the gametophyte. adj. 
sporophytic. 

spreading — of leaves: diverging from stem. 

Squarrose — spreading at right angles. 

stellate — star-shaped. 

stenotypic — applied to a taxon with a narrow range of 
variability. 

stipe — unbranched basal part of an erect stem in a den- 
droid thallose liverwort. 

stipitate — having a stipe or a stalk-like base. 

stolon — slender, elongate, microphyllous or leafless 
stems or branches, usually above ground, often with 
numerous rhizoids. cf. rhizome. 

stoloniform — like a stolon. cf. flagelliform. 

stoloniferous — with stolons. 

stomata (sing. stoma) — minute openings in the capsule 
wall of hornworts, surrounded by two guard cells. 

stratose — in layers, often referring to cells, e.g. of a 
capsule wall; uni-, bi-, multistratose. 

striate — marked with fine ridges or lines. 

stylus (pl. styli) — a minute subulate or triangular struc- 
ture, usually crowned by a slime papilla, found be- 
tween the lobule and the stem in some leafy liver- 
worts (e.g. in Frullania and the Lejeuneaceae). 

sub — a prefix meaning nearly, almost, somewhat; as in 
subacute, subcircular, subopposite. 

subgynoecial innovation — see innovation. 

subulate — slenderly long-acuminate. 
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succubous — in liverworts: an oblique leaf insertion in 
which the ventral leaf margin is nearer to the shoot 
apex than is the dorsal leaf margin; i.e. in dorsal 
view, the ventral leaf margin lies behind the adja- 
cent younger leaf. ant. incubous. 

superposed — placed one on the other. 

terete — rounded in cross-section. 

terminal — at the apex, tip or distal end. 

thalloid (= thallose) — thallus-like; flat and ribbon- or 
rosette-like. 

thallus (pl. thalli) — a flattened plant body, sometimes 
divided into segments, but not differentiated into 
stem and leaves. 

tooth (pl. teeth) — a sharp, projecting cell on the margin 
or face of a leaf (teeth sometimes multicellular). 

transverse — across; perpendicular to the axis; most 
often used to indicate the crosswise attachment (in- 
sertion) of a leaf on the stem (cf. longitudinal and 
oblique insertion). 

tricarinate — with three keels. 

tridentate — with three teeth. 

trifid — divided into three parts. 

trigone — a 3-angled (sometimes 4-angled) thickening at 
the corners of cells. 

trilete (mark) — a triradiate scar on the proximal surface 
of a spore that marks the point of attachment of the 
spore in the tetrad. 

triploid — having a triple set of chromosomes (3n); 
formed through hybridisation. 

triradiate — of trigones: where the 3-angled thickenings 
extend along the cell walls. 

truncate — abruptly cut off, or squared off at the apex. 

tubercle — small, rounded wart-like projection. adj. 
tuberculate — with tubercles. 

tubers — multicellular gemmae borne on rhizoids, or the 
ventral side of the axis or thallus. 


tumid — inflated, swollen. 

turgid — plump, swollen. 

underleaves (= amphigastria) — a third row of leaves on 
the ventral side of the stem in many liverworts (lat- 
eral leaves forming the other two rows). 

undulate — wavy. 

uniseriate — in one row. 

unispiral — in one spiral. 

unistratose — one-layered. 

utricle — a bladder-shaped appendage; an enlarged wa- 
ter-sac on branch leaves of Ceratolejeunea. 

ventral — the lower surface, or part or margin of leaf 
towards the substrate. ant. dorsal. 

ventral merophyte (of stem) — one of the three sectors 
(two lateral and one ventral) of a stem; its width ex- 
pressed as the number of epidermal cell rows seen 
across the ventral surface of the stem between and 
below the opposite bases of the underleaves. 

ventricose — bulging on one side. 

vermiculate (vermiform) — worm-like; long, narrow 
and somewhat wavy, applied, for example, to cells 
or ridges on spores. 

verrucose — roughened with small, wart-like elevations. 

verruculose — roughened with very small wart-like 
elevations. 

vitta — in liverworts: the longitudinal band of elongated, 
often thicker-walled cells in a leaf, resembling a 
costa, but only one cell layer thick. 

xeric — very dry; referring to habitat. 

xeromorphic — structurally adapted for dryness. 

xerophytic — preferring very dry places. 

water-sac — an inflated or inrolled lobule or leaf-part, 
functioning as a water reservoir. 

whorl — a group of 3 or more organs of the same kind, 
arising at one node, arranged in a circle or ring. 

wing — a flat membranous expansion or appendage. 


Collecting and processing bryophytes 
by B. J. O'Shea 


Reference collections of specimens are invaluable in the study of bryology, but in order to obtain useful 
specimens for research, the correct techniques for collecting and processing should be employed. 
Specimens should be a reasonable size, carefully selected to contain all the parts of the plant needed for 
identification, be in good condition and well documented. A simple rule for collecting is to assume that 
if two plants look different they are different species. This may not always be so, but it is better to col- 
lect one species several times than to pass over a related species entirely, and the range of variation may 
itself be a very valuable addition to a herbarium. Some species grow intermingled, and may be impossi- 
ble to distinguish with a hand lens, and apparently similar plants in the same or different habitats may 
well be different species. Thus, instinct is needed, together with reliance on a plant's ‘look’ - a distilla- 
tion of all of its characteristics including colour, size, manner of growth, shape of leaf, branching, habi- 
tat, and so on. Sporophytes are often useful, and sometimes essential, for identification, and they should 
therefore be searched for, and if fruiting stems are scarce, they should be picked out and packeted sepa- 
rately. The form and distribution of male and female structures (gametangia) can also be important for 
identification, so these should also be looked for. 


Equipment. Before an expedition or collecting trip, it is usually necessary to obtain a permit to collect, 
and an export licence if material is to be taken outside the country. Local bryologists or herbaria staff 
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can often advise on what is needed, but obtaining necessary papers and permissions can be a lengthy 
process, so should be investigated well in advance. Essential items of collecting equipment are a hand 
lens, a sharp but sturdy knife, pencils or waterproof markers, paper packets or bags, and notebooks. The 
hand lens ideally should have a magnification of x20 with a wide field of view, but this may not admit 
enough light in forests, so a x10 or X12 lens should also be taken. GPS equipment can be used to deter- 
mine the coordinates (latitude and longitude, or UTM) of the collecting site and, less accurately, the 
altitude. However, in case of equipment failure, maps and an altimeter should also be carried. Indeed, 
since GPS equipment is inoperable in enclosed places like forests or deep ravines, it could be regarded 
as back up to the more traditional means of location. Back-up notebooks, spare lenses and batteries 
should also be carried. Strong brown paper bags which open out to a block shape are a good option for 
field collections, but should be tested beforehand to ensure that glued seams hold together when moist 
(in some bags they readily come apart). Alternatively, packets can be folded (Fig. 9A,B) as required 
from local newspapers or from sheets of other paper. However, since any paper suitable for packets may 
be in short supply in the collecting area, it is important to ascertain its availability in advance. If fresh 
specimens are required for later cytological study, then small bottles and fixative will be needed. Oil 
body data must also be obtained from fresh specimens. Photography during a collecting trip can also be 
valuable in recording the features of a plant, including its habit and colour, as well as its habitat. Ex- 
treme close-ups are now possible with some small, easily-carried digital cameras. 
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FLORA OF SIERRA LEONE 
Marchesinia excavata (Mitt.) Schifin 


Freetown: Mount Aureo! Botanic Garden 
8°30'N 13°13'W 
Alt. 245m 
on crooked bole of large tree on ridge 
near Heddle's Cottage 
Coll: E. W. Jones 
1 March 1971 
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Fig.. 9. Preparation of a field or herbarium packet. A: folding sequence (1 to 4) of an A4 sheet of paper. B: folded packet 
for field. C: herbarium packet fully labelled. 


How much to collect. This can be an emotive issue. In the past, large quantities were collected, but 
today's more conservation-minded approach suggests that collections should be of modest quantities; 
enough to fill a 12 x 8 cm packet should be plenty for one collection of a robust species, for example, 
and sufficient for a national collection. Sometimes it may only be possible to collect small specimens, 
but they are of no value if there is insufficient material to allow identification. There are several other 
reasons why collections should not be too small. For example, 1) fertile structures (gametoecia) may be 
rare, and then it will be necessary to search much material, 2) the degree of intraclonal variation may 
only be apparent in larger collections, 3) the really important plant in a collection may not be what the 
collector saw in the field, but some minute plant sparsely mixed with it, and only discovered later in the 
laboratory, and 4) what the collector thought was one species may be two or three that are difficult to 
distinguish. Thus, that what appeared to be an adequate specimen may prove to be inadequate. And 
duplicates may be needed for the local herbarium, a personal herbarium, an expert to whom specimens 
are sent for identification, and for exchange with other bryologists or herbaria. If a plant is in any way 
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unusual, it may be important to distribute samples to a much wider audience. Nevertheless, even if a 
number of duplicates are needed, collections should not be excessive. It is saddening to see huge bryo- 
phyte turfs removed and torn tufts hanging from trees and rocks following the depredations of the care- 
less and wanton collector. 


Packeting. Individual species within a collection should be packeted separately, so far as this is possi- 
ble. This can be time consuming, however, and perhaps also difficult and inconvenient if the weather or 
light is poor. Notwithstanding, it is generally easier in the field when the material is still fresh than later, 
when several collections jumbled together in a single packet have to be separated. Particularly small 
specimens should be wrapped separately in mini-packets before being put into normal size packets. If 
sporophytes or fertile structures are rare, then these should also be placed in mini-packets, but attached 
to a piece of the gametophyte to avoid any possible confusion later on. If specimens are very wet, they 
should be gently compressed to remove most of the water, and packed in double or treble thickness 
packets. Special care should be taken with thallose liverworts, as they can become brittle when dry and 
then be prone to break with rough handling. Many adhere closely to the substrate and can only be re- 
moved intact attached to a piece of soil. Surplus soil should be carefully pared away and the specimen 
wrapped in soft absorbent paper before placing in the standard packet. Washing and pressing thallose 
species should be avoided. 

Polythene bags should not normally be used for collecting, since specimens they contain will not 
dry readily, and may quickly become mouldy or etiolated. Furthermore, since they are difficult to clean, 
re-used bags may well contain scraps from previous collections, resulting in cross-contamination. If 
polythene bags are resorted to in wet weather, then specimens must be transferred to paper packets as 
soon as possible for drying. Although polythene bags are likely to be less of a problem in the cool 
mountains than in the hot lowlands, ripe hepatic sporophytes may still be induced to dehisce within a 
day. They are, however, necessary for transporting fresh material, and then most of the moisture should 
be squeezed from the plants and there must be some air in the bag. They should be kept as cool as pos- 
sible, and remain in the bags for as 
short a time as possible. 


Coll. No. 03/513 Flora of Ghana 


Data and labelling. At the time of 
collection, each specimen/collection 
must be uniquely identified with a 
sequential number written on the 
field packet in pencil or waterproof 
marker. Numbering packets in se- 
quence whilst in the field is prone to 
error, but there are several other op- 
tions. The packets can be numbered 
No. 03/513 before going into the field, or the 
actual time of collection can be writ- 
ten on the packet. The collection data 


No. 03/513 


Fig. 10. Example of a page from a pre-printed collection notebook. can be written in a separate notebook 
Three detachable tabs in case duplicates are required; additional notes or, alternatively, a good option is to 
Gani be adacdoyareat: use a numbered pre-printed collecting 


notebook (100-page is a useful size) 
with tear-off tabs (Fig. 10). The tab(s) go in the field packet(s) as a cross-check against the collection 
number written on it, and the details of the collection are written on the appropriate page. (Memo-pads 
or 'cloakroom-tickets' can perform a similar function). Whatever method is used in the field, it is always 
best to consolidate at the end of the day when the collections are processed, so that any temporary num- 
bers such as the time of collection can be replaced by a more formal numbering sequence, and speci- 
mens may if necessary be transferred to drier and more permanent packets. Some collectors have one 
notebook for use in the field, and a second one which contains details of all the places visited (descrip- 
tion, latitude and longitude or other map reference, altitude etc.), followed by the collection numbers for 
each site and habitat, Where one mixed collection yields several specimens it will be necessary to add 
suffixes to the collection number, although this need is more likely to arise as the specimens are being 
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worked on after the collecting trip. If the data are to go into a database, the numbering system must take 
this into account, as it may be a constraint. 

The minimum information recorded for each specimen at the time of collection should be 1) collec- 
tion number, 2) habitat features - vegetation type and whether disturbed, substrate, aspect, and, for epi- 
phytes and epiphylls, details of the host plant (if known), 3) locality - its name and coordinates (lati- 
tude/longitude, UTM or other grid reference), 4) altitude (even if only approximate), 5) date, and 6) 
other observations, such as frequency, whether fruiting and, if known, associated species. In some 
places, only a large-scale map (if any) may be available, and it is then desirable to draw detailed sketch 
maps of collecting locations, together with measured distances to landscape features. The description of 
each location should be sufficiently detailed so that it can, if necessary, be refound. It is also very help- 
ful to note a preliminary identification, even if it is only the family or broader grouping. 


Drying and processing. Specimens should be dried as soon as possible to avoid fungal damage. In dry 
areas, it should be possible to air dry them over a few days (the packets either spread in a single layer in 
the sun, or on a table or floor), but in a wet area during an extended expedition, drying may be a major 
problem and preoccupation. It may then be necessary to employ an arrangement such that as described 
in Frahm & Gradstein (1986) - a metal frame holding a wire mesh shelf, surrounded by a cotton curtain, 
and heated from below by one or two kerosene stoves - in order to avoid the collections becoming of 
more interest to a mycologist! The strong heat used for vascular plants should not be used, since 'cook- 
ing’ bryophytes will distort cell structures, preventing reconstitution on re-wetting and use in later 
growth studies. An alternative is to loosely pack net or open-weave bags, and hang them over heaters or 
on a line in the sun. Leaves with epiphylls should be lightly pressed to keep them flat, using thick ab- 
sorbent paper or wads of newspaper, which should be changed daily until the specimen is dry. Heavy 
pressing should be avoided, as this might damage critical morphological features. Collections may be 
stored in the dried field packets, or in new packets prepared and labelled as shown in Fig. 9A-C. 

The dried packets should be placed in robust polythene bags to prevent the specimens absorbing 
moisture from the air. Ease of handling is improved if packets are bundled together in groups with elas- 
tic bands. Greene (1986) recommended adding activated crystals of silica gel to the plastic bags; the 
crystals brought into the field in cotton bags, dried with the specimens and then put into one or two pa- 
per packets at the top of each polythene bag. Non self-sealing bags should be sealed tightly with sticky 
tape, and any subsequently showing signs of condensation must be opened and the contents thoroughly 
re-dried. Notebooks should, of course, should be kept separate from the specimens for security. 

On returning from the trip, the collections should be transferred to new packets for herbarium stor- 
age, and fully labelled (Fig. 9C). It is useful to have the collection data on a computer database, and so 
be available for tracking specimens, printing labels, etc. The herbarium packets should be stored in 
metal or wooden cabinets, or in cardboard 'shoe' boxes, with little bags of p-dichlorobenzene placed in 
the cabinets or boxes to deter insect pests. The collections should not be held in humid or poorly venti- 
lated areas, where insect or fungal damage may occur. 
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A brief history of liverwort collecting in West Africa 
; by A. J. Harrington 


The first liverworts to be brought back to Europe from any part of Africa were collected by Palisot de 
Beauvois during his historic visit to Oware and Benin (i.e. Warri and Benin City, southern Nigeria) in 
1786-8. One of his specimens, now in the Natural History Museum, London (BM), is of exceptional 
interest. It consists of part of a large phanerogam leaf which bears Odontolejeunea lunulata (F.Weber) 
Schiffn. and the type specimens of Diplasiolejeunea albifolia (Taylor) E.W.Jones and Drepanolejeunea 
capulata (Taylor) Steph. The Drepanolejeunea has never been refound. 

A few small moss collections were made at the end of the eighteenth century and during the early 
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years of the nineteenth century but no other liverworts seem to have been collected until the French 
botanist Heudelot gathered a handful of specimens in 'Sénégambie' (probably Senegal) in 1837. Theo- 
dor Vogel collected a few liverworts in southern Nigeria and on Bioko (Fernando Po) during the disas- 
trous Niger Expedition of 1841, from which he did not return. Another botanist of great promise who 
died in West Africa was Charles Barter, a member of the Niger Expedition of 1857. He included liver- 
worts in his collections from Sierra Leone and the Lower Niger in 1857-9. The German botanist Gustav 
Mann made important collections on Cameroons Mountain (Mt. Cameroon) and the Gulf of Guinea 
Islands, mainly Bioko, between 1859 and 1863. He collected phanerogams in south-eastern Nigeria but 
apparently no liverworts. Between 1880 and 1914, collecting was concentrated in two areas - Cameroon 
and the Gulf of Guinea Islands. Collections were made in western Cameroon by the Swedish botanists 
Dusén and Jungner, and by a number of Germans, including Preuss, Staudt and Zenker. The Portuguese 
collectors Moller, Newton and Quintas were active, particularly on Sao Tomé and Principe, during the 
1880s whilst the German bryologist, M6nkemeyer, made small but significant collections near Calabar, 
south-east Nigeria in 1884 and on Bioko in 1885. Another German, Mildbraed, also collected in Cam- 
eroon and on Bioko and Annobon, whilst a member of the Second German Central-Africa-Expedition, 
1910-11. Scattered collections were made elsewhere in West Africa during this period, notably by Po- 
béguin in Guinea, Jolly in Ivory Coast and Biittner in Togo. All of these collections were named by 
Stephani. 

Sporadic collecting continued during the next thirty years but the collections are mostly small and 
incidental. Notable exceptions are those made by F.R. Irvine in Ghana and by P.W. Richards (Cam- 
bridge Botanical Expedition, 1935) and A. P. D. Jones in Nigeria. Miss M. Steele made a small collec- 
tion on Mount Cameroon in 1932, which included mosses (determined by Dixon) and a few liverworts, 
now preserved in the BM. A new era began in 1947-8 with the Cambridge Botanical Expedition to 
south-west Nigeria and the British Cameroons (now part of Cameroon), on which the collectors were 
Paul Richards, Pat Brenan and Eustace Jones. The importance of the expedition lies not only in the 
number of new taxa described from the collections, but in the value of the collections in the resolution 
of taxonomic problems and in the light that they have thrown on the distribution and ecology of African 
bryophytes. Jones's distinguished series of papers on African hepatics arose primarily from the identifi- 
cation of specimens collected on the expedition. 

Collecting flourished between 1950 and 1980. Jones and Richards both made further collections 
(Jones in Sierra Leone, Ghana and Nigeria; Richards in Sierra Leone, Ghana, Nigeria and Cameroon) 
and a number of other bryologists were also active, some of them resident and some as short-term visi- 
tors. They include Lisowski (Guinea), Berrie (Sierra Leone, Nigeria); Harrington (Sierra Leone, Nige- 
ria); Drew, McFarlane, Wanstall and Watson (Nigeria); Clear (Nigeria, Cameroon) and Argent and Au- 
gier (Cameroon). Several non-bryologists also made valuable contributions, among them Assel (Ivory 
Coast), Thorold (Nigeria, Cameroon, S40 Tomé, Principe), Bystr6m (Bioko, Annobon) and Monod (Sao 
Tomé, Principe). A significant development was the participation of indigenous botanists, especially L. 
Aké-Assi in Ivory Coast and the bryologist A. Egunyomi in Nigeria. During the last two decades there 
has been little or no collecting in most of West Africa, important exceptions being the work of Stefan 
Porembski in Guinea, Ivory Coast and Benin, Claudia Dilg in Benin, Frank Miiller on Bioko and Patxi 
Heras in Rio Muni (Equatorial Guinea). 

None of the collectors mentioned in this account were concerned solely with liverworts. Some are 
known mainly for their collections of phanerogams and all collected mosses. Brief biographical infor- 
mation on many of them is given by Hepper & Neate (1971), together with details of the areas in which 
they collected and the whereabouts of their specimens. A summary of the botanical exploration of West 
Africa can be found in the Flora of West tropical Africa (Hutchinson & Dalziel, 1954) while Keay 
(1960) provides a detailed account of early botanical collectors. A history of botanical work in Camer- 
oon is given by Letouzey (1968). 


References 


Hepper, F.N. & Neate, F. 1971. Plant collectors in West Africa. Utrecht: International Bureau of Plant Taxonomy 
and Nomenclature (Regnum Vegtabile 74.) 

Hutchinson, J. & Dalziel, J.M. 1954. Flora of West tropical Africa. Second edition (Revised by R.W.J. Keay) 
1(1): 6-13. London: Crown Agents. 


GEOGRAPHICAL SCOPE AND SPECIES DIVERSITY 25 


Keay, R.W.J. 1960. Early botanical collectors in West Africa. In: Keay, R.W.J., Onochie, C.F.A. & Stanfield, D.P. 
Nigerian trees 1: 5-13, Lagos: Federal Government Printer. 


Letouzey, R. 1968. Les botanistes au Cameroun. Flore du Cameroun 7. Paris: Muséum National d'Histoire 
Naturelle. 


Geographical scope and species diversity 
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Fig. 11. The countries and islands of West Africa. 


The area treated in this Flora includes all the countries and islands indicated by name in Fig. 11. It cor- 
responds to the western part of Index Muscorum region Afr 2 (Wijk ef al., 1959-1969), extending in the 
east to Equatorial Guinea (Rio Muni), Cameroon, Nigeria and Niger, and including the Gulf of Guinea 
(Biafran) Islands. It excludes: 

i) Western Sahara, which was treated as part of North Africa in Ros et al. (1999). No bryophytes 
have yet been reported from that area, however. 

ii) The Cape Verde Islands. Although these islands are included within Index Muscorum region Afr 
2, they are excluded from the treated area because their liverwort flora more closely resembles that of 
Macaronesia. For example, of the 38 species of liverwort recorded from the Cape Verde Islands, 29 are 
also found in Macaronesia, but only 18 in mainland West Africa. 


The limits of the Flora area are determined by political boundaries, and are thus phytogeographically 
arbitrary. In particular, there appear to be only small differences between the liverwort floras of Camer- 
oon and Rio Muni, and those of countries bordering them to the south and east, namely, the Central 
African Republic, the Republic of Congo, and Gabon. 
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The numbers of liverwort taxa recorded in countries or other geopolitical areas are shown in the table 
below. They reflect the lack of recording in, and the inherent poverty of the flora of the dry tropics, and 
the unevenness of recording in the countries of the humid tropics. 


Numbers of liverwort taxa recorded from the countries of West Africa 


country MOGs country ENO! 

taxa taxa 
Annobon (Equatorial Guinea) 35 Mali 1 
Benin 20 Mauritania 2 
Bioko (Equatorial Guinea) 90 Nigeria 135 
Burkina Faso 0 Niger 6 
Cameroon 230 Principe 33 
Gambia 1 Rio Muni (Equatorial Guinea) 87 
Ghana 136 Sao Tomé 85 
Guinea Bissau 5 Senegal 3 
Guinea 58 Sierra Leone 141 
Ivory Coast 95 Togo 4] 
Liberia 5 


Diversity of liverworts and hornworts 

The number of families, genera and well established species of liverworts and hornworts currently 
known from West Africa, and sub-Saharan Africa (including the East African Islands) are shown in the 
table below, the numbers for sub-Saharan Africa being placed in brackets. The Anthocerotophyta are 
poorly known throughout the continent, and the numbers of taxa uncertain. 


West Africa and (Sub-Saharan Africa) 


Division, class and order no. of families no. of genera no. of species 
Marchantiophyta 27 (44) 80 (140) 285 (985) 
Marchantiopsida 5 (12) 9 (20) 2 (136) 
Sphaerocarpales 0 (3) 0 (3) 0 (7) 
Marchantiales 5 (9) 9 (17) 2 (129) 
Jungermanniopsida 22 (32) 71 (120) 260 (849) 
Calobryales 0 (1) 0 (1) 0 (2) 
Metzgeriales 4 (6) 7 (10) 21 (64) 
Jungermanniales 18 (25) 64 (109) 239 (783) 
Anthocerotophyta 3 (3) 4 (5) 12? (21?) 
Total no. of liverwort + hornwort taxa 30 (47) 84 (145) 297 ~=(1006) 
% of the sub-Saharan liverwort and horn- 
wort taxa known from West Africa 65 % 59 % 29 % 
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Distribution and habitats of liverworts in West Africa 
by A. J. Harrington and E. W. Jones 


West Africa spans a series of zones of vegetation ranging from coastal mangrove and freshwater swamp 
forest in the south, through dense forest and savanna, to the southern edge of the Sahara Desert. The 
zones run approximately parallel to each other, east - west. More than three quarters of the region is 
covered by savanna, in which it has been usual to recognise a southern zone, the 'Guinea savanna’, a 
drier middle zone, the 'Sudan savanna’, and a very dry northern zone, the 'Sahel'. Rainfall decreases 
rapidly away from the coast, accompanied by an increasing length of dry season, as shown, for exam- 
ple, by the number of consecutive months with 25 mm or less average rainfall, and an increasing sever- 
ity of dry season as shown, for example, by the mean rainfall of the driest month or by the relative hu- 
midity during the driest period. The vegetation zones are, however, very imperfectly correlated with this 
climatic gradient. Of the countries constituting West Africa, only Nigeria and Cameroon extend across 
all of the zones, and it is therefore apposite that their liverwort floras are the best known. Accounts of 
the vegetation of Nigeria are given by Keay (1953) and Rosevear (1954), and of Cameroon by Letouzey 
(1968). An introduction to West African forest and savanna can be found in Hopkins (1974). 

The classification of African vegetation used by White (1983) is based less on physiognomy and 
rather more on the phytogeographical elements in the vascular plant flora, but recognises essentially the 
same zones. His 'Guineo-Congolian regional centre of endemism' (including a 'hygrophilous coastal 
evergreen rain forest’, a 'mixed moist semi-evergreen rain forest’ and a ‘drier peripheral semi-evergreen 
rain forest’) corresponds to the 'Rain Forest' and 'Dry Forest' zones of Keay (1953). White's 'Guinea- 
Congolia/Sudania regional transition zone' is equivalent to the Guinea savanna zone, and his 'Sudanian 
regional centre of endemism' to the Sudan savanna. White's terms are too cumbersome for general use, 
so we will adhere to Keay's more practical terminology. The liverwort flora of the forest zone is both 
the best known and the richest in species; the flora of the 'Dry Forest’ is an impoverished 'Rain Forest' 
flora. In the forest, whether 'Dry' or 'Rain', most of the liverworts grow on organic substrata - either on 
the boles, branches and twigs of trees and undershrubs, or on the living leaves of vascular plants, or on 
decaying logs; only on the banks of streams or on occasional paths can any liverworts be found on 
earth. The relative importance of the various habitats is shown by the following figures: in the Okomu 
Forest Reserve west of Benin City, Nigeria, in 1947-8, E.W. Jones collected 34 species from boles, 
branches and twigs, 16 species epiphyllous on living leaves, 12 species from rotting logs, only two spe- 
cies from earth (Lepidozia succida and Riccia moenkemeyeri) and two species from water (Riccia 
stricta and Ricciocarpos natans). Many of the species that grow on bark or decaying wood can also 
colonise boulders and rocks, particularly when these are near water. A few, such as Archilejeunea lin- 
guifolia, Plagiochila integerrima and Riccardia limbata, are most commonly found on rocks in or by 
streams, where they may be subject to periodic submergence. 

We have little knowledge of the liverworts of the wettest forest areas or of the swamp forests close 
to the coast, but it can hardly be doubted that the increase in rainfall from inland towards the coast is 
accompanied by an increasing richness in the liverwort flora; such evidence as we have supports this 
belief. Thus in south-west Ghana, 48 species have been collected in the Ankasa River Forest Reserve - 
now the Ankasa National Park (Jones & Harrington, 1983). The Reserve lies within the area of the 
wettest forest-type recognised by Hall & Swaine (1976) in their classification of Ghanaian forest. Mean 
annual rainfall exceeds 1750 mm and there is a short dry season, i.e. only one month in the year with 
less than 25 mm of rain. Three of the species collected are of particular interest, Ceratolejeunea be- 
ninensis, Cololejeunea cornuta and Lepidolejeunea serrulata. All three appear to be confined to wet 
forest. Ceratolejeunea beninensis is otherwise known only from Nigeria (Okomu Forest Reserve) and 
Cameroon, Cololejeunea cornuta from Sierra Leone, south-east Nigeria and Equatorial Guinea (Rio 
Muni) and Lepidolejeunea serrulata from Cameroon and Rio Muni. Two new species, Drepanolejeunea 
ankasica and Microlejeunea ankasica, were described from specimens collected in the Reserve. Until 
now they have not been identified with certainty from elsewhere, but may well prove to be widespread 
in wet forest. In the Okomu Forest Reserve (see above), the southern and eastern fringes of the Reserve, 
which extend into the swamp forest around the creeks of the Siluko and Osse rivers, were markedly 
richer in liverworts than the drier central and northerly parts of the Reserve. The seasonality of the rain- 
fall is probably unimportant; during the two-month dry season mist condenses every morning on the 
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trees and drips to the ground. It is especially the delicate epiphyllous species of Cololejeunea, Colura, 
Drepanolejeunea, Leptolejeunea, etc. that are conspicuous in the swamp forest; they are probably fa- 
voured not only by the constantly high humidity, but also by the high illumination consequent on the 
thin canopy. There are few records from the presumably rich littoral forest of Cameroon; those given by 
Augier (1978) demonstrate the need for more collecting. 

Much of the forest has been replaced by shifting cultivation with a bush fallow or by long-term 
plantations, especially of cocoa and oil palm. In shifting cultivation some trees are left standing and the 
abandoned farmland gradually changes to secondary forest, while the plantations are themselves of 
trees. The liverwort flora therefore remains essentially a forest flora. There are, however, some species 
which seem to be incapable of re-establishing themselves readily in secondary forest, e.g. Frullania 
nodulosa, Thysananthus spathulistipus, Schiffneriolejeunea fragilis, Stictolejeunea balfourii var. bal- 
fourii. All these except the last are members of the tree-crown flora. However, some members of the 
tree-crown flora are able to colonise twigs and branches close to the ground in open places in secondary 
forest (e.g. Caudalejeunea spp., Mastigolejeunea auriculata) and are thus more conspicuous than in the 
undisturbed forest. Dense herbaceous vegetation leaves little room on the ground for bryophytes; Riccia 
moenkemeyeri and Notothylas decurva may occur in damp places on paths. 

The forest zone lies mostly on soft sands and sediments with few rock outcrops, at an altitude of less 
than 300 m. There are some important exceptions. For example, at Idanre in south-western Nigeria, near 
the northern limit of the rain forest, a small but remarkable isolated group of steep hills arises abruptly 
out of the lowland to a height of 945 m. Richards (1957) describes the phanerogam vegetation. The 
Hymenodictyon bushes that are a feature of the rock slabs carry an epiphytic flora which is especially 
rich in species of Frullania, and in which the very local Schiffneriolejeunea ferruginea is abundant. In 
scrub just below the seldom-climbed highest summit, Orosun, Richards found abundant Odontolejeunea 
lunulata, and also collected an undescribed species of Colura, unfortunately too scanty and too imper- 
fect to warrant publishing a description. The Freetown Peninsula in Sierra Leone is another interesting 
exception. Some 39 km long, the Peninsula is notable for the range of low forested mountains that ex- 
tends for most of its length, reaching an altitude of 888 m near to the southern end. The liverwort flora 
of the mountains is relatively well known and exhibits a number of unusual features (Jones & Harring- 
ton, 1983). These are presumed to have a climatic cause and include the apparent absence of many ex- 
pected species, in particular all but one species of Frullania, F. apicalis. 

In the savanna our knowledge of liverworts is practically confined to the Guinea zone. Jones (1985) 
has described the bryophyte flora of a small area between Minna and Jos, northern Nigeria. As much of 
the Guinea savanna has an annual rainfall which is at least as great as that of the drier parts of the forest 
zone, concentrated into a season of only six to eight months instead of nine to ten months, it is evident 
that the rainfall is more than adequate for such perennial liverworts of the forest zone as can survive the 
dry period, and is also adequate for quick-growing ephemeral species. In fact annual fires eliminate 
bryophytes from very large areas, and it is only where there is some degree of protection from fires that 
liverworts can be found. In contrast to the forest zone, rock outcrops and inselbergs are frequent, but 
they are important not for their altitude, but for affording habitats which are not regularly burned and 
which are seasonally wet. Here on tree branches grow several of the more robust Lejeuneaceae, espe- 
cially Acrolejeunea emergens var. emergens, while pockets of earth over rocks support Riccia spp., with 
Fossombronia spp. and Targionia hypophylla on ledges and in crevices. Seasonally wet earth in sa- 
vanna may also support Riccia spp. - especially R. discolor, which perennates by tubers, Anthoceros 
spp., and Fossombronia spp. Epiphyllous liverworts are locally abundant in some of the forest outliers 
situated within the Guinea savanna. However, the number of species is small - chiefly Cololejeunea 
pusilla var. obtusifolia, C. himalayensis and C. bolombensis - and they occur mostly close to the ground 
in moist sheltered sites. 

The Sudan and Sahel zones seem to be largely devoid of liverworts; only Riccia species have been 
reported, and there are very few, incidental, collections of these. However, Cyathodium ?cavernarum 
(sterile), Riccia congoana and Targionia hypophylla have been collected in the Sudan zone of north- 
east Nigeria (e.g. Harrington 1107, 1108 (BM)) during the wet season (early August). Systematic col- 
lecting in August or September would undoubtedly reveal that these, and other terricolous species, are 
widespread. The northernmost countries of West Africa (Mauritania, Mali and Niger) extend far into the 
Sahara Desert. Only three species are known from this vast area: Riccia cavernosa (Mauritania, Niger), 
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R. frostii (Mauritania) and R. saharensis (Niger). 

There is relatively little high land in West Africa, with only three substantial areas over 1000 m: the 
Fouta Djallon-Loma-Nimba massifs in the west, the Jos (Bauchi) Plateau in Nigeria and the highlands 
of eastern Nigeria and western Cameroon. Some details of the liverwort flora of the Loma Mountains, 
Sierra Leone, are given in Jones & Harrington (1983) but there is little information on the liverworts of 
the Fouta Djallon, Guinea or the Nimba Mountains on the borders of Guinea, Ivory Coast and Liberia. 
In the middle of the Guinea zone in Nigeria, the Jos (Bauchi) Plateau (altitude mostly 1220-1500 m) 
possesses a remarkable phanerogam flora, which according to Keay (1953, p.26) includes species 
‘which are not found elsewhere in West Africa, except for certain species which are also found in the 
Cameroons highlands'. Some of these species ‘are identical with those of East and Southern Africa, the 
Bauchi Plateau being the westernmost limit of their range’. Very few collections of liverworts have been 
made on the Plateau, the most important being those made by E.A. Drew in 1962 (BM); they show that 
much of what Keay said about the phanerogamic flora probably applies also to the liverworts. Thus they 
include Clasmatocolea vermicularis and Notoscyphus lutescens, both previously considered to be es- 
sentially southern, and Cylindrocolea gittinsii otherwise known only from Sierra Leone, Cameroon and 
Uganda. Other collections include Frullanoides tristis and Frullania caffraria, both widely distributed 
in the East African mountains, the Frullania not known from further west, and Cephalojonesia incuba, 
hitherto known only from D.R. Congo and Kenya. Certainly the Plateau would repay much more col- 
lecting. Hall (1971) provides a useful review of the vegetation of the eastern Nigerian highlands but 
unfortunately there are no published accounts of the liverworts, although several collections exist, e.g. 
M.G. McFarlane's specimens from the Obudu Plateau (BM). Some information on the liverworts of the 
highlands of western Cameroon is given by Augier (1974). 

Land over 2000 m in altitude is limited to eastern Nigeria, western Cameroon and the islands of 
Bioko (Fernando Po) and Sao Tomé. Records from these areas, mostly from Mt. Cameroon and Bioko, 
indicate an interesting assemblage of montane, subalpine and alpine species (Jones 1990), many with 
wide ranges in eastern and southern Africa and the East African islands. Example are Bazzania roccatii, 
Anastrophyllum auritum, Lophocolea lucida, Radula voluta, Frullania serrata and Cheilolejeunea 
cordistipula. Mt. Cameroon (4095 m) occupies a special place in West African hepaticology. Many 
species were first collected on the mountain, and for some it remains the only locality, e.g. Cyathodium 
aureonitens and Tritomaria camerunensis. There have been many accounts of the vegetation of the 
mountain, the most recent being that of Cable & Cheek (1998). No comprehensive treatment of the liv- 
erworts has been produced. 
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Arrangement of families and higher taxa 


There is, as yet, no general consensus on the high level classification of the liverworts, which remains a 
matter for study and lively debate. Various schemes are being proposed in the light of new molecular 
studies, and phylogenetic conclusions drawn, but since there is no stability there is little advantage in 
adopting one of these new schemes in this Flora. Therefore, the taxa are arranged here according to 
more conservative classifications based mainly on morphological characters. The order Monocleales is 
not known from Africa, and is shown in square brackets. The subclass and orders known from sub- 
Saharan Africa, but not from West Africa, are shown in round brackets. 


Division Marchantiophyta (= hepaticae, liverworts) 
Class Marchantiopsida 
(Subclass Sphaerocarpiidae) 
(Order Sphaerocarpales) 
Subclass Marchantiidae 
[Order Monocleales] 
Order Marchantiales 
Class Jungermanniopsida 
Subclass Metzgeriidae 
(Order Calobryales = Haplomitriales) 
Order Metzgeriales 
Subclass Jungermanniidae 
Order Jungermanniales 
Division Anthocerotophyta 
Class Anthocerotopsida 
Order Anthocerotales 
Order Notothylales 


Some authors have proposed that the leafy liverworts be divided into several orders, including the 
Porellales, the Radulales and the Pleuroziales (Crandall-Stotler & Stotler, 2000), but for simplicity in 
this Flora all families of leafy liverworts are assigned to a single order, the Jungermanniales. Within the 
orders, the taxonomic arrangement of families follows Grolle (1983), and the arrangement of the sub- 
families and tribes of the Lejeuneaceae follows Gradstein (1994). Within each family (or tribe) the gen- 
era are arranged in alphabetical order. For each genus, the numbers of taxa known from the area coy- 
ered by this Flora are shown in brackets in the list below. Three taxa (Frullania apicalis var. camerun- 
ensis, F. ecklonii and Cololejeunea pusilla var. obtusifolia) are described in the systematic accounts 
under other taxa, and are not separately numbered. This accounts for the difference between the num- 
bers given in this synopsis and the numbered taxa in the systematic accounts. 


Division Marchantiophyta (Hepaticae, Liverworts) 


CLASS MARCHANTIOPSIDA 
Subclass Marchantiidae Asterella (1) 
ORDER MARCHANTIALES ge tinct al 
; ate Family Marchantiaceae 
Family Targioniaceae Dumortiera (1) 
Cyathodium (3) Marchantia (2) 
Targionia (1) Family Ricciaceae 
Family Lunulariaceae Riccia (14) 
Lunularia (1) Ricciocarpos (1) 


Family Aytoniaceae 


CLASS JUNGERMANNIOPSIDA 
ORDER METZGERIALES 


SSR aee anen Family Fossombroniaceae 


ee EE 


Fossombronia (3) 

Family Pallaviciniaceae 
Pallavicinia (1) 
Symphyogyna (2) 
Symphyogynopsis (1) 

Family Aneuraceae 
Aneura (1) 
Riccardia (6) 

Family Metzgeriaceae 
Metzgeria (7) 


Subclass Jungermanniidae 
ORDER JUNGERMANNIALES 


Family Lepicoleaceae 
Mastigophora (1) 
Family Herbertaceae 
Herbertus (1) 
Family Lepidoziaceae 
Arachniopsis (1) 
Bazzania (4) 
Lepidozia (2) 
Telaranea (2) 
Family Calypogeiaceae 
Calypogeia (4) 
Mnioloma (1) 
Family Adelanthaceae 
Adelanthus (1) 
Family Cephaloziaceae 
Cephalozia (1) 
Iwatsukia (1) 
Family Cephaloziellaceae 
Cephalojonesia (1) 
Cephaloziella (3) 
Cylindrocolea (5) 
Family Jungermanniaceae 
Anastrophyllum (2) 
Andrewsianthus (1) 
Jungermannia (3) 
Lophozia (1) 
Notoscyphus (1) 
Plicanthus (1) 
Syzygiella (1) 
Tritomaria (1) 
Family Geocalycaceae 
Clasmatocolea (1) 
Conoscyphus (1) 
Heteroscyphus (2) 
Leptoscyphus (1) 
Lophocolea (6) 
Family Plagiochilaceae 
Plagiochila (15) 


ARRANGEMENT OF FAMILIES AND HIGHER TAXA 


Family Arnelliaceae 
Gongylanthus (2) 
Family Acrobolbaceae 
Tylimanthus (1) 
Family Balantiopsidaceae 
Isotachis (1) 
Family Pleuroziaceae 
Pleurozia (1) 
Family Radulaceae 
Radula (8) 
Family Porellaceae 
Porella (2) 
Family Jubulaceae 
Frullania (23) 
Family Lejeuneaceae 
subfam. Ptychanthoideae 
tribe Ptychantheae 
Acrolejeunea (3) 
Archilejeunea (4) 
Caudalejeunea (5) 
Frullanoides (1) 
Lopholejeunea (4) 
Marchesinia (2) 
Mastigolejeunea (4) 
Ptychanthus (1) 
Schiffneriolejeunea (5) 
Thysananthus (1) 
subfam. Lejeuneoideae 
tribe Brachiolejeuneae 
Dicranolejeunea (3) 
Odontolejeunea (1) 
Stictolejeunea (1) 
tribe Lejeuneae 
Ceratolejeunea (7) 
Cheilolejeunea (12) 
Drepanolejeunea (3) 
Haplolejeunea (1) 
Lejeunea (21) 
Lepidolejeunea (1) 
Leptolejeunea (3) 
Leucolejeunea (1) 
Microlejeunea (3) 
Prionolejeunea (2) 
Pycnolejeunea (1) 
Taxilejeunea (2) 
tribe Cololejeuneae 
Aphanolejeunea (5) 
Cololejeunea (28) 
Colura (4) 
Diplasiolejeunea (7) 
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Division Anthocerotophyta (Hornworts) 
CLASS ANTHOCEROTOPSIDA 
ORDER ANTHOCEROTALES Dendroceros (1) 
Family Anthocerotaceae ORDER NOTOTHYLALES 
Anthoceros (5) Family Notothyladaceae 
Phaeoceros (2) Notothylas (4) 


Family Dendrocerotaceae 


The systematic accounts 


In the systematic accounts, descriptions are provided for divisions and orders (except for the orders of 
the Anthocerotopsida), but not for classes or subclasses. Full descriptions are provided for nearly all 
families, genera and species. However, for monogeneric families and monospecific genera, or those 
with only one West African representative, only the briefest description may be given, together with 
notes on the characters which differentiate them from related taxa. The authorities of names follow 
Brummitt & Powell (1992) except for Jovet-Ast (‘Ast’ in B. & P.). 

Keys to families, genera and species mostly contain only those taxa that are currently known from 
West Africa. However, in some instances, other African taxa which are considered likely to occur (or 
may perhaps occur) have been included in the keys, these taxa being placed in round brackets. The keys 
offer a short-cut to the identity of the taxon, but since they are inevitably selective in the characters 
used, and the characters may themselves be variable or sometimes ill-defined, they should be used only 
as guide and with due caution. It is essential that the keys are used in conjunction with the descriptions 
and the figures. It should also be noted that they are designed to work with African taxa, and may not 
necessarily always work for the same families and genera in other geographical areas. Likewise, the 
descriptions of families and genera are based primarily on African material, and certain parts of the 
descriptions may not be applicable elsewhere. For example, in the generic description of Radula, the 
leaves are described as entire (as they are in all African species), even though some species, such as 
Radula anceps Sande Lac. from S. E. Asia, have toothed leaves. 

The arrangement of species is alphabetical within the genus or subgenus. This sometimes means 
that closely related taxa are not placed together (e.g. Lejeunea dipterocarpa separated from L. papil- 
ionacea), but an alphabetical sequence makes finding species easier in the larger genera. The synonymy 
includes all the heterotypic synonyms that have been applied to African specimens; those that have been 
applied only to non-African material are excluded. The species descriptions should be sufficient for the 
identification of nearly all forms of the plant, but do not necessarily include the characters of the own- 
ing genus or family, the descriptions of which may be consulted to confirm identifications. However, 
some liverworts are phenotypically extremely variable, and the characters, especially the dimensions, of 
unusual and aberrant forms may lie outside the limits given. For each species, only a brief summary of 
its known habitats in West Africa is given, and for further details, source literature should be consulted. 
The known distribution in West Africa is summarised for the common or widespread species, but for 
the scarcer species, all countries or geopolitical areas are cited. However, knowledge of species distri- 
bution in West Africa is very patchy, and many species are likely to occur more widely or commonly. A 
summary is given of the known distribution elsewhere in Africa, but extra-African distribution is not 
generally given. The islands of Bioko, Principe, S40 Tomé and Annobon are collectively referred to as 
the 'Gulf of Guinea Islands’ (= Biafran Islands). All islands and island groups in the Indian Ocean that 
are included in the Index Muscorum area Afr 3, are termed the ‘East African Islands’, and include 
Madagascar, Mauritius, Réunion, Rodrigues, the Seychelles and the Comoro Islands. 

In the systematic text, the personal and possessive pronouns ‘I’ and ‘my’ always refer to E. W. 
Jones and never to the editor. 

All species that are confirmed from West Africa are illustrated and, except for some components of 
the figures of Cyathodium foetidissimum and Acrolejeunea pycnoclada, all drawings are of African 
specimens. Drawings of West African specimens have been used wherever possible. 
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Keys, descriptions and illustrations 


Division MARCHANTIOPHYTA 


(Hepaticae - Liverworts) 


Plants leafy or thalloid; main axes branching dichotomously, pinnately or irregularly, or branches aris- 
ing ventrally. In thallose liverworts, thallus dorsiventral, several cells thick at least in the middle, with 
or without a midrib, inner tissue undifferentiated or with a specialised green, photosynthetic layer con- 
taining air chambers and pores. Cells with numerous chloroplasts and usually with oil bodies, pyrenoids 
lacking, cell walls often with trigones. Rhizoids unicellular (very rarely of several uniseriate cells). 
Leafy liverworts usually dorsiventral, anisophyllous with leaves in 2—3 ranks, the third row (under- 
leaves) ventral, usually reduced in size or sometimes absent; rarely isophyllous, with 3 + equal ranks of 
leaves. Leaves usually only one layer of cells thick, without a midrib, undivided or divided into seg- 
ments; stems with or without a central strand. Antheridia spherical, stalked, 1—several in axils of leaf- 
like bracts, in thallus cavities or on the thallus surface. Archegonia flask-shaped, 1—several surrounded 
by leaf-like bracts in leafy liverworts, or an involucre (usually) in thalloid liverworts. Sporophytes con- 
sisting of foot, seta (usually) and capsule, enveloped until maturity in a calyptra and usually surrounded 
by additional protective structures: a perianth, perigynium or marsupium in leafy plants, an involucre or 
pseudoperianth in thalloid plants. Seta colourless and rather fragile, becoming elevated after spore 
maturation by the elongation of the seta cells. Capsule spherical to cylindrical, wall 1—several cells 
thick, without stomata, containing spores and elaters, columella absent; dehiscence of capsule usually 
by means of (1—)4 valves; peristome absent. Protonema very small, short-lived, often thalloid, usually 
producing only | gametophyte. 


The division Marchantiophyta (liverworts) contains worldwide at least 5000 species, and perhaps as many as 6000- 
8000, in more than 380 genera and SO families. About 12-19% of the species (ca. 985 well established species) are 
known in sub-Saharan Africa, including Atlantic and Indian Ocean Islands, in 140 genera and 44 families. In West 
Africa, about 285 species (28.9% of the sub-Saharan African total) in 80 genera and 27 families are recorded. Three 
orders of the Marchantiophyta are represented in West Africa: the Marchantiales with 25 species (9% of the West 
African liverwort flora), the Metzgeriales with 21 species (7%) and the Jungermanniales (leafy liverworts) with 
about 239 species (84%). The other orders of the Marchantiophyta represented in Africa, but not known in West 
Africa, are the Calobryales (leafy) and the Sphaerocarpales (thalloid). The Calobryales (Haplomitrium) are repre- 
sented in tropical East Africa and might be found in West Africa, but the Sphaerocarpales are known only from 
warm temperate regions of South Africa and the countries bordering the Mediterranean, and probably do not occur 
in our area. 


KEY TO THE ORDERS OF THE MARCHANTIOPHYTA OF AFRICA 


PElaniswitleaves; orappearis foliose. isi pater Ae a APR ean ae eee. 2 
EOE TANS MLMAIO CAVE. See iD, ANE eres tO eye RDA vi ies Dsl DA a ivhewanbelsent. 6 
2. Leaves divided into lobes or segment ..............sccscessescescececeeceseescecsaees Order Jungermanniales (p. 95) 
ZL CAVER OV OIVIGE MG 1OUES OT Re SITE TIS 2695120 eas ee lene Boscccees 3 
BSA asa PONT OG NK AN ene hc 9- VID age Ne PI ee, ee EAI cs ocbdivado sade benaeeds 4 
EAM SiN 0 Si Ieper attics: PM) at Dar Th ce NB 2s apse ian di anesthe nays Bia i xstersontee a pioDt. BhbgiTasysssetass 5 
4. Leaves in 3 equal rows, + isophyllous, unlobed, insertion transverse; plants erect, with radial organi- 

San; Capsale Wall P-sthatose: PN. A sid. esl BADS BAD (Order Calobryales: Haplomitrium) 
4. Leaves not in 3 equal rows, not isophyllous, lobed or unlobed, insertion incubous or transverse; cap- 

Wile Walle lO SEM ONE rsa tn eth. to ee Order Jungermanniales (p. 95) 


5. Leaf base several layers of cells thick; rhizoids colourless, pale brown or purple; cells thin-walled, 
without trigones; cuticle smooth; sporophyte from dorsal surface Of stem .........cccccccescesseseeseseececeeeeeees 
DTA yaa Ses he ees aed pation Na SAPS Poet oz des Finds delruecsgaaedesunes Order Metzgeriales: Fossombronia (p. 70) 

5. Leaf base only 1 layer of cells thick; rhizoids colourless, pale brown or reddish, never purple; cells 
thin- or thick-walled, often with trigones; cuticle smooth or papillose; sporophyte at apex of stem or 
DEAR CICA TL RRNA itl ehectirtediend We eh Order Jungermanniales (p. 95) 

6. Thallus unistratose throughout, without midrib o..0.0..00 cee eee eeeceeceecevecearecescecverseeee. fern prothallus 
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6. Thallus more than | cell thick, or unistratose with an unbranched multistratose midrib (if midrib 
branched, then. Hymeneophyllaceaemeialamy=ferm) ic 2: aiiee cea cae oe Bocas tenes cts cerocesessisxcmtcesnacenuncens costed q 
7. Epidermal cells with 1 large chloroplast (24 in Megaceros, not in West Africa); capsules without a 
seta, short- to long-cylindrical, or linear; thallus usually with numerous capsules from dorsal surface 
edevalatearcecscdeccesdetsadte}i Miandhoate Gis Ma Piatedts tna es Ream Aca Re aes ks eee ee Anthocerotophyta (p. 414) 
7. Epidermal cells with numerous small chloroplasts; capsules spherical to ellipsoidal, immersed in 
thallus, or hanging from stalked receptacles, or projecting from thallus on a colourless seta ........... 8 
8. Dorsal surface of thallus covered with numerous fusiform or clavate involucres; thallus delicate, 
multistratose in the centre, the wings unistratose; spores in tetrads .............. (Order Sphaerocarpales) 
8. Dorsal surface of thallus not covered by fusiform or clavate INVOIUCTES ...............scsceseeeeeseeeeseeeeseeones 9 
9. Thallus with air chambers (cross-section) and numerous small pores on the dorsal surface; thallus 
underside with scales, at least near the tip; antheridia and archegonia usually borne in receptacles ... 
vague cuardesesndcherasose rikteaeteenla sey saa eReae SORE s aces UI Eae ERA RCET Be ORNs oe PRA ANEapan ta Order Marchantiales (p. 34) 
9. Thallus lacking air chambers and pores; thallus underside with or without scales; receptacles absent 
(Except Dumortiera, which! has stalked Teceplacres) se rccwcacastacceeetessantvess: Weceterctest tanec saatcenssersers cries 10 
10. Plants growing in complete or incomplete rosettes (loosely forked in aquatic plants); upper surface 
of thallus often with median groove; sporophytes embedded in thallus ...............cccccceesseeeesseeeseeeeeees 
Ri RR MSL SAME Hedy A he Bis dete bat taster tne denice Order Marchantiales: Ricciaceae (p. 50) 
10. Plants not growing in rosettes; upper surface of thallus without median groove; sporophytes not 
embedded mnsthal ls. Whz7.Ra ae ee rrcce ee acet reenter, areata e eaeaer tts te Men eee ee eaee ce tr Stee scerdaesenen sh ererencas 11 
11. Thallus large, 0.8-3 cm wide, forked; some rhizoids tuberculate (papillose); archegonia and an- 
théridraOn'stalked Teceptacles sn. c-eee etter eer teem. Order Marchantiales: Dumortiera (p. 46) 
11. Thallus smaller, less than 1 cm wide, simple, forked or pinnate; all rhizoids smooth; stalked recepta- 
CIES TAGKAN PY 2050s gekeeanecrcctotetaacetaraven fu etncnctenemtce tieecnenc ce Mtn crenty teereepeare ae Order Metzgeriales (p. 69) 


Order MARCHANTIALES 


Plants thalloid, small to very large, prostrate; thallus simple or pseudodichotomously branched, some- 
times with ventral or lateral innovations, with or without a midrib, the dorsal surface often with a re- 
ticulate pattern, and usually with numerous small pores. Thallus structurally complex. In cross-section 
consisting of an epidermis, and inner tissue in 2 layers: a green upper layer composed of air chambers 
and photosynthetic tissue, and a compact, colourless to red or brown ventral layer. Ventral scales usu- 
ally present, in 2 or several rows, but sometimes very inconspicuous. Chlorophyllose cells lacking oil 
bodies. Rhizoids of two types: with smooth walls and with tuberculate walls (peg rhizoids). Gametoecia 
aggregated or scattered, sex organs often restricted to distal branched thallus dichotomies. Antheridia 
and archegonia in dorsal cavities, or in sessile cushions or on stalked receptacles, archegonia usually 
surrounded by an involucre. Sporophyte on a stalked receptacle or immersed in the thallus, sometimes 
surrounded by a pseudoperianth. Seta short or lacking. Capsule spherical to ellipsoidal, often opening 
irregularly, sometimes with an operculum, the wall 1-stratose. Spores usually large, and usually with a 
elaborately ornamented surface. Elaters usually with 2 or more spirals, sometimes elaters lacking. 


About 129 species of the Marchantiales in 16 genera and 9 families are known from sub-Saharan Africa, many of 
which, especially Riccia spp., are known only from southern Africa. Only 25 species of the Marchantiales in 9 gen- 
era and 5 families are known from West Africa, and this small number probably reflects the relative lack of record- 
ing in this part of the continent, especially in the drier regions. Characteristic features of the Marchantiales include 
1) the complex thallus, differentiated into a green dorsal part usually with air chambers, photosynthetic tissue and 
pores, and a colourless (or brown to red) ventral part consisting of compact tissue, 2) the presence of scales on the 
underside of the thallus, 3) rhizoids of two types - smooth and tuberculate, 4) the lack of oil bodies in the green cells 
5) the gametoecia often produced on a stalked receptacle (seta very short or absent), and 7) the capsule with a thin, 
l-stratose wall, usually opening irregularly. 

Species of the Marchantiales are almost always terrestrial or saxicolous. They are rarely found on rotting wood, 
and never epiphytic on living trees, but a few occur in aquatic environments (Ricciaceae). They are typically plants 
of seasonal climates, and tend to be more common in the drier parts of Africa than in the moist tropics. Many spe- 
cies can withstand prolonged periods of drought, resuming growth at the onset of rains after months, or even years, 
of desiccation. In Africa, the greatest diversity of Marchantiales is in South Africa, where most of the recent studies 
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have been carried out. However, similar investigations of little-studied regions north of the moist tropics would 
doubtless reveal a greater diversity there than is currently known. Species of Athalamia, Exormotheca and Oxymitra 
are not known from West Africa, but are known from countries bordering the Mediterranean, and from Chad and 
Ethiopia south to Namibia and South Africa (sometimes very locally), and might occur in the savanna and Sahelian 
regions of our area. For this reason, their families are included in the key below. 


Literature: Bischler (1998), Gradstein et al. (2001), Perold (1993d, 1999b), Schuster (1992b). 


KEY TO THE FAMILIES OF THE MARCHANTIALES OF WEST AFRICA 


1. Dorsal surface of thallus with pores; air chambers present (transverse SCCtiON) ..........::ccccceeseeeseeeeeees 2 
1. Dorsal surface of thallus lacking pores; air chambers absent or very inCONSPiCUOUS ................00000 13 
PaGemmateceptaclesupresenb om: GorsalsSurlace: Or THAIS cree, tesave. dao sutontae-..20-tns,sgettnysrshecesttaes:deasettee> cee 3 
PAGE MMAGCCE PLACleStaDSEM Uae ths: Mee tre asters, Faery ener eee eee een ct die eevee UI aen BANe Ades allot deed a 4 
SaGcmmamteceptaclesscup-shapedyy: 02-2. wir... ead. ies. Be Mae wets Marchantiaceae: Marchantia (p. 48) 
SiGemnia recepiaciessunatei(crescent=shaped)y.,2t<2. <sses-s-t2-08 wakes sderet spaenetaaytoke see Lunulariaceae (p. 40) 
4. Dorsal surface of thallus covered with numerous conical protuberances (the elevated roofs of air 

chambers) with an air pore at apex Of CONE ...........ececeeeeeeseeeeeeeees (Exormothecaceae: Exormotheca) 
4. Dorsal surface of thallus without. comical prOoniDeranCe Str, Ai .5.25.5-o2sn..ccesannsevscncssusedaceccvancssvaatiedacternces 5 


5. Thallus 2-4 mm wide, completely black when dry; margins and underside dark purplish-black; 
sporophyte in a dark, swollen, 2-valved, mussel-like involucre below thallus apex .............::::::e0+ 
JS dh Bo hPa AME OD le RO th aaa le ee Salman AF TUR” MNS UE Se Targioniaceae: Targionia (p. 39) 
5. Thallus not black when dry, or if blackish, sporophyte not in mussel-like involucre below thallus 


EY OER RIL Secs Pcs IE IRES SON INYO ORS SDE TSMR TIRED ies Aon RRO rae een eee aa ey Ce 6 
6. Thallus with sharp median dorsal groove, often growing in (partial) rosettes; sporophyte in groove or 
SIUCUMCORITIMTI ALES Pe eet ir. sere ia ata rd TEN eee ae ion eet Stee eden tes (eer Seana ene ae saeen Sec acSarst Soacnez cecteeaee sate cs2 7 


6. Thallus lacking median dorsal groove, usually not in rosettes; sporophyte not embedded in thallus . 8 
7. Air pores star-shaped, with thickened radial walls; median part of thallus with ovoid involucres coy- 
CHOP PALiiallycIUDCAUGCO:SPOLOPLVLCS toy yrcustands<c2-¢cescrssnsts-tace>hadcresuedans noes (Oxymitraceae: Oxymitra) 
7. Air pores not star-shaped, with undifferentiated walls; sporophytes embedded in thallus .................+. 
PO AN MOEN ete Ns Wey ta cag Meta teseL. sclav eee tense aesoaetoer nev ctz: tue erocehe wacerrtr ete: Ricciaceae (p. 50) 
8. Ventral scales lacking (except at thallus apex); thallus translucent, delicate, 2-stratose; sporophyte 


sessile, embedded in notch at thallus apex ............c::ceeceeeeseeeeseees Targioniaceae: Cyathodium (p. 36) 
8. Ventral scales present throughout; thallus usually thicker, differentiated into midrib and wings; 
Sporophyte various, but not sessile in notch at thallus APEX ....:.......c0sssseccessessansasssscertsersssohenstesacereece 9 
9. Air chambers in several layers (at least in median portion of thallus), without chlorophyllose fila- 
WMISHIS eVEMerAMCIEa IWS SCALES ME ZILOWS vee. 20 teasssdiees- frenserst once ct tnssiesieesesetsseatetevonduettteuterecelbeccecedstede 10 


9. Air chambers in | layer, usually with chlorophyllose filaments; ventral thallus scales in 2-6 rows 12 
10. Female receptacle on stalk arising from apical notch of thallus, or from side of thallus; stalk with 


HUTA SCN MEENA es oa Nn > Hiya tare ae ns IPT et ce te stat vets ozs aee ns tap eer es raus toten ate ieee Aytoniaceae (p. 42) 
10. Female receptacle on stalk arising dorsally on thallus away from thallus apex; stalk lacking rhizoid 
ERAT ys aye E ic es UR ae os Babe HB eccrssisch aria eee AA Res RA Ate. 1] 


11. Air pores star-shaped, the radial walls of surrounding cells usually conspicuously thickened; an- 
theridia in loose, ill-defined groups or in median rows along thallus; ventral scales lacking oil cells . 
Ne Be as perce tis Wp) Sos foi LN canes fa Recta oes ces ne asta ata ee (Cleveaceae: Athalamia) 

11. Air pores usually not star-shaped (if star-shaped, then radial walls of surrounding cells not thick- 
ened); antheridia in sessile cushion-like receptacles; ventral scales with oil cells .........ccseeeeseeeeeeeee 
pe cake tape Bayle RIES +5, RIVES Adhd iSboe.. dengiassa DTGT eh Reet she dy de ue ltaes Aytoniaceae (p. 42) 

12. Pores compound, barrel-shaped, formed of several superposed rings of cells (cross-section); male 
and female plants producing gametangiophores ............:cccccccesecessceseeeseeesseenes Marchantiaceae (p. 46) 

12. Pores simple; male plants producing sessile receptacles, female plants producing archegoniophores; 
lunate;cemma.cupsiuspally present.ionthallusy......ic:c.0...05..secevaccessnronenceeceddee’s Lunulariaceae (p. 40) 

13. Plants small, thallus segments less than 0.5 cm wide, often in (partial) rosettes; thallus surface often 
WN CARINE CAR AIRED ONG a fe ve ey ra, « Steal d- Shas clses Layee + --sSostiaeusab UinencoeeUuscbntensosesavenncdedwase> Ricciaceae (p. 50) 

13. Plants large, deep green; thallus flat, the segments 0.8-3.0 cm wide, not in rosettes; thallus surface 
With OutaireGiaDsOLOOV eG. is s.}0d Hansa labsoseovatesiatecense. opal sesse-cdbecerbabin Marchantiaceae: Dumortiera (p. 46) 
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TARGIONIACEAE Dumortt. 


The Targioniaceae are characterised by the gynoecia becoming ventrally displaced at the apex of the 
thallus, and the single capsule enclosed in a 2-valved, mussel-shaped or saccate involucre. 


A small family of two genera, which have traditionally been placed in separate subfamilies, the Targionioideae 
Schiffn. and the Cyathodioideae Grolle. However, they are morphologically very distinct, and cladistic analysis 
(Bischler, 1998) has suggested that Cyathodium should be placed in a separate family, the Cyathodiaceae Miill.Hal. 
ex Rabenh., nom. inval. 


Literature: Bischler (1998), Perold (1993d, 1999b), Schuster (1992b). 


1. Thallus delicate and thin, ventral surface green; ventral scales reduced, hyaline; dorsal epidermal 
cells thin-walled; involucres small, saccate, transparent, thin-walled, sometimes hairy .. Cyathodium 
1. Thallus firm and leathery, ventral surface purple or blackish; ventral scales large, dark purple; dorsal 
epidermal cells with trigones; involucres large, mussel-like, black, thick-walled .............. Targionia 


CYATHODIUM Kunze ex Lehm. 


Thallus in mats or irregular rosettes, luminous green or yellow-green when young, with or without a 
midrib, the branches to 2 cm or more long, 1.5—5 mm wide; dorsal epidermis delicate, green, cells thin- 
walled, air pores bounded by (1—)2—4 concentric rings of cells, or ill-defined; ventral surface green, the 
apical portion with reduced, hyaline, filamentous and irregularly scattered scales. Air chambers in 1 
shallow layer, without green filaments. Dioicous or monoicous. Androecial receptacles disc- or cush- 
ion-shaped, lateral, terminal, or in notch between 2 lobes, usually sessile (rarely stalked). Gynoecia 
terminal, in notch at thallus apex. Involucre saccate, the mouth bordered with 2-3 rows of elongated, 
thicker-walled, yellow-brown cells. Capsule ovoid, the upper half dehiscing; spores 45—75 um in di- 
ameter, the ornamentation various. Vegetative reproduction absent. 


A small genus of about 14 species, quite widespread in Asia, Africa and S. America. Three species are known from 
sub-Saharan Africa, of which only C. cavernarum is widespread. The colour and luminosity of the thallus is imme- 
diately apparent in the field, and the genus is thus easily recognised. It is further characterised by the thin, delicate, 
usually obcordate thalli. Riccia membranacea has a thallus of similar structure, but lacks the distinctive ringed dor- 
sal pores of Cyathodium. Before the capsule is mature, the mouth of the involucre is closed and compressed in a 
vertical plane; the sinus in the thallus is also closed, its lobes overlapping slightly. When the capsule has opened, the 
mouth of the involucre stands wide open, its lip slightly reflexed, and the sinus of the thallus is wide. 


Literature: Bischler (1998), Jones (1952), Perold (1993d, 1999b), Srivastava & Dixit (1996). 


1. Thallus with distinct midrib; ventral part of thallus 24 cells thick; involucre very large and convo- 


lute;.male.receptacle raised on a short stale ini civsscssatenssss. cotaseebtenaeeouncuonnnses cake 3. C. foetidissimum 
1. Thallus lacking midrib; ventral part of thallus 1 cell thick; involucre forming a rounded pouch; male 
receptacle sessiless...cctt sock, ajcelact hss aan, Mh chczgg ego SasioaN ER ea oh Se etc nahep a canis rete ee reels 2 
2. Involucres smooth; lacking: hairs; aMOwOicOuUs hes <ds --naceys fee acai gaceane enw tuaeee stan neceeeeR ee 2. C. cavernarum 


2. Involucres covered with numerous spreading stiff white hairs, 0.40.6 mm long; dioicous ................. 
oh As Se state cas els son rete ac an ileneh Sepeaniee eens pn tie wet a ae a eR ine 1. C. aureonitens 


1. Cyathodium aureonitens (Griff.) Mitt., J. branches overlapping, forming irregular rosettes 
Linn. Soc., Bot. 22: 237. 1886 "1887". [non or small mats, midrib absent. Male thalli smaller 
sensu Schiffn., Denkschr. Mat.-Nat. Cl. Kais. than the female. Cells of epidermis thin-walled, 
Akad. Wiss. Wein 67: 154. 1898]; Synhy- epidermal pores 60-100 um, bordered by 2-3 
menium aureonitens Griff., Notul. Pl. Asiat. 2: concentric rings of cells. Ventral scales small, 


344. 1849. filamentous, 4~7 cells long, inconspicuous, scat- 
Cyathodium griffithii Schiffn., Ann. Bryol. 12: 123. 1939, tered. Dioicous. Male receptacles discoid, elon- 
nom. ies. gated or lobed, on the apices of thallus lobes. Fe- 


Thallus light green to brownish, 4.0-6.5 mm long male involucres bilabiate, covered with stiff, 
x 2.5-3 mm wide, irregularly branched, the whitish hairs 0.4-0.6 mm or more long, some of 
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100 um (C) 


Fig. 12. Cyathodium aureonitens. A: female thallus in dorsal view, with involucres. B: thallus in cross-section. C: dorsal 
air pore, from above. D,E: involucres in ventral view, with ventral scales. F: proximal face of spore, with trilete mark. G: 
distal face of spore. A-G: Cameroon, Jones 408. (drawn by O. Van de Kerckhove). 


them arising from the border-cells, the rim bor- 
dered with colourless or brownish elongate cells. 
Spores variable in size, usually 60-75 um, orna- 
mented with long spines to S—7 um long. 


In Africa, known at present only from Mt. Cameroon, 
1200-1900 m, collected from moist soil at the bottom 
and on the sides of a forested gully. The hairy female 
involucre, and the sharply spinose spores easily differ- 
entiate C. aureonitens from the other two species. Ster- 
ile plants cannot be separated from C. cavernarum, but 
the lack of a midrib distinguishes it from C. foetidis- 
simum. 


2. Cyathodium cavernarum Kunze, in Lehm., 
Pugillus 6: 17. 1834. 

Cyathodium aureonitens auct. [non (Griff.) Mitt. 1886] 

Cyathodium africanum Mitt., J. Linn. Soc., Bot. 22: 
327. 1886 "1887". 


Thallus very thin, when fresh of a brilliant lumi- 
nous green or yellowish-green, when dry with a 
pearly gloss, 1-2(-4) mm wide, repeatedly di- 
chotomous, overlapping, the ultimate lobes ca. 1 
mm wide, obcordate, with female involucres be- 
neath the sinus, midrib absent; epidermal pores to 
60 x 90 um in diameter, bordered by 2-3 rings of 
hyaline cells. Ventral scales small, of 4—5 cells, 
inconspicuous, or absent. Monoicous. Male re- 
ceptacles cushion- or disc-shaped, lateral to sub- 
terminal on the thallus margin, detectable only in 
young plants. Involucres globose, ca. 0.7—0.8 mm 
long X 0.5 mm wide, sometimes with a few rhiz- 
oids but without stiff bristles, the mouth + emar- 
ginate ventrally, more deeply cleft dorsally, bor- 
dered by a well-marked rim of 2-3 rows of nar- 
row elongate cells which are usually brown. 
Spores very variable in size, even in different cap- 


sules from a single thallus, mostly about 45 um, 
but frequently to 60 um, spherical, densely cov- 
ered with baculate spines 1—3 um long. 


On earth in wet nutrient-rich habitats, especially around 
huts, in drains in villages, and other man-made habitats, 
extending into regions with a strong dry season, where it 
is ephemeral. It is less frequent in the Guinea savanna 
zone than in the rainforest zone, but is sometimes pres- 
ent on bare rich earth in the moister types of kurmi 
forest. In West Africa, very widely distributed, mainly 
in the lowlands, but ascending to about 1000 m. Also 
widespread in East Africa, and recorded on the Comoro 
Islands. The smooth involucre, lacking stiff hairs, and 
the monoicous thallus, differentiates this species from 
C. aureonitens. The thallus lacking a midrib and the 
sessile androecia are the principal characters separating 
this species from C. foetidissimum. 


3. Cyathodium  foetidissimum — Schiffn., 
Denkschr. Mat.-Nat. Cl. Kais. Akad. Wiss. 
Wein 67: 154. 1898. 


Thallus 2 cm or more long and 5 mm wide, rela- 
tively little branched, not forming rosettes, thick- 
ened in the centre to form a distinct midrib; plant 
reported as smelling of creosote when fresh. Dor- 
sal surface with distinct reticulate areolation; ven- 
tral surface of midrib with dense rhizoids of two 
types, smooth and peg. Cells of lower epidermis 
with persistent oil bodies 5-10 um in diameter. 
Monoicous. Antheridiophores (male receptacles 
raised on short stalks) produced on the ventral 
side of the midrib proximal to a gynoecium, or 
(usually) near the apex of a branch lacking a gy- 
noecium. Female involucres large, convolute, 
bordered with narrow cells, oil bodies in the in- 
volucre similar to those of the ventral epidermis; 
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Fig. 13. Cyathodium caverarum. A: thallus in dorsal view showing position of male and female receptacles. B: thallus 
cross-section. C: dorsal air pores seen from above. D: margin of involucre. E: saccate involucre in situ. F: capsule wall, 
upper part with thickenings. G: ventral scales. H: spore. A-G: Bioko, Miiller B84. H: Dem. Rep. Congo, Symoens 8289. 
(A-G drawn by G. Condy; H from Vanden Berghen, 1972b). 


Fig. 14. Cyathodium foetidissimum. A: thallus in ventral view, showing gynoecium, antheridiophores and ventral scales. 
B: thallus in dorsal view. C: thallus apex showing convolute female involucre in ventral scales and antheridiophore. D: 
thallus apex showing convolute female involucre. E: spores. A,C,E: Java, J.Massart; D: Cameroon, Jones 408 p.p. 
(A,C,E from Schiffner, 1939; B from Srivastava & Dixit, 1996; D from Jones, 1952). 
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several large lanceolate ventral scales present just 
behind the involucre. Spores ca. 28-48 um, with 
broad, blunt tubercles which sometimes coalesce, 
forming a somewhat reticulate pattern. 


On moist soil in shade. In Africa, known at present only 
from Mt. Cameroon, at ca. 1900 m - growing with C. 
aureonitens - the specimens from there being fragmen- 
tary, but possessing the distinctive male structures. 


Elsewhere in Africa, reported only from Mt. Elgon, 
Uganda, at 3200 m, but those plants lack fertile struc- 
tures. C. foetidissimum is the largest of the African 
species of Cyathodium and is differentiated from the 
other species by the presence of a midrib, peg rhizoids, 
large convolute female involucres and androecia borne 
on antheridiophores. In addition, the reticulations on the 
dorsal surface of the thallus are usually more apparent 
than in the other species. 


TARGIONIA L. 


Targionia is distinguished from all other members of the Marchantiaceae by the ventrally displaced, 
black, shiny, 2-valved apical involucre. Sterile plants of T. hypophylla can be identified by the firm, 
somewhat leathery thallus, dorsally light green to darker green, lacking a groove, with conspicuous 
dorsal air pores, ventrally purple or blackish, with mostly purple-black, triangular ventral scales having 


a single appendage. 


A small genus in which five species have been described. Three species have been recorded from Africa: T. elon- 
gata Bisch. ex Gottsche from Ethiopia, T. lorbeeriana Miill.Hal. from East Africa, and the almost cosmopolitan 
species, T. hypophylla L., which is also widespread throughout Africa. 


Literature: Bischler (1998), Perold (1993d, 1999b). 


1. Targionia hypophylla L., Spec. Plant. ed. 1: 
1136. 1753. 

Targionia capensis Hiibener, Hepaticol. Germ.: 17. 1834; 
Targionia hypophylla var. capensis (Hiibener) Krauss, 
Flora 29: 135. 1846. 

Thallus medium-sized, 1.7—3.5 mm wide, 10—20(— 

30) mm long, in crowded patches (not in rosettes), 

somewhat leathery in texture, flat or weakly chan- 

nelled, but lacking a groove, apex entire or 
slightly notched; when dry the thallus margin 
inrolled, often completely concealing the upper 
surface. Branches simple to repeatedly furcate, 
with ventro-lateral or apical innovations. Dorsal 
surface dark green, often with purple margins; 
pores conspicuous, simple, oval, 30-40 um wide, 
often white-encircled, somewhat elevated above 
the epidermis, surrounded by 3 concentric rings of 
cells, the innermost rings with collapsed cells. 
Ventral surface ranging from glossy black- 
ish-purple with ventral scales of the same colour 
nearly reaching the edge of the thallus in xero- 
morphic forms, to entirely green with pale red- 
violet scales covering only about 0.3 the width of 
the thallus in hygromorphic forms. Ventral scales 
in 2 rows, the tips not or hardly reaching the thal- 

lus margin. Cells of epidermis 15-30 um wide x 

20-40 um long and 30-40 um deep, with con- 

spicuous trigones. Dioicous or monoicous. An- 

droecia terminal on lateral branches which arise 
ventrally, in the form of a sessile disc encircled by 

a low, frilly membrane, with embedded an- 

theridia. Gynoecia displaced ventrally below 


thallus apex; involucre large (ca. 1.5—2.0 mm 
long), shiny, black, bivalved, opening along a 
central fissure. Sporophytes subsessile; capsules 
globose, irregularly rupturing at dehiscence. 
When dry, the apical portion of thalli bearing cap- 
sules bends upwards away from the substratum 
and the valves of the involucre gape apart like an 
open mussel. 


A variable species which is widely distributed in warm- 
temperate and tropical regions, but always in climates 
with a pronounced dry season. It can withstand severe 
drought, but requires abundant water for growth. Thus, 
in Africa, it is a plant chiefly of savanna regions, where 
it is often abundant at the sides of seasonal water 
courses on earth or rocks, or in crevices and on ledges 
of rock outcrops, and is also found on road cuttings. In 
West Africa, it has been recorded only from Cameroon, 
Nigeria and Ghana, but is doubtless more widespread; 
elsewhere in Africa, from Chad and Ethiopia south- 
wards to South Africa, and from the East African Is- 
lands. 


Two other species of Targionia have been recorded 
from Africa, though not from West Africa. T. lorbeeri- 
ana (2n=27), is a triploid cytotype, which some authori- 
ties retain as a distinct species, distinguishing it by the 
strong smell of acid pear-drops when fresh, the cordate 
shape and light-green colour of the thallus, the larger 
oval air pores, the different cell dimensions of the apical 
thallus margins and dorsal epidermis, and the reportedly 
different spore ornamentation. Scott & Pike (1988b) 
described the spores of T. lorbeeriana as having ca. 8-9 
areolae on the distal face, and those of 7. hypophylla as 
having ca. 15 areolae. Garcia-Zamora et al. (1990) con- 
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Fig. 15. Targionia hypophylla. A: thallus in dorsal view showing tip of involucre protruding at apex. B: thallus in dorsal 
view, with short innovating branch bearing terminal disc with antheridia. C: thallus in ventral view, showing involucre and 
two rows of scales. D: thallus, cross-section. E: air pore from above. F: air pore, cross-section. G: ventral scale. H: fimbri- 


ate apex of ventral scale. 
Schelpe 4947. (from Perold, 1999b). 


sidered T. lorbeeriana to be synonymous with T. hy- 
pophylla, and this synonymy was supported by Bois- 
selier-Dubayle & Bischler (1999), who demonstrated a 
complete morphological intergradation between the two 
taxa, identical ecological requirements and a sympatric 
distribution. 

The other African species, 7. elongata Bisch. is 
distinct from 7. hypophylla in its thin thallus structure 
(Frey & Kiirschner, 1988), and Scott & Pike (1988b) 
showed that the spores in their Australian plants had 


A,C,D,F: South Africa, Koekemoer 477a; B,E,G: South Africa, Garside 6674; H: South Africa, 


only ca. 6-7 areolae on the distal face of the spores. 
Some plants from African mountains, including Mt. 
Cameroon at 2100-3000 m, are considerably larger than 
I have described for T. hypophylla (thallus to 5(—7) mm 
wide, and to 4 cm long) and apparently resemble 7. 
elongata, though the spores of these Cameroon speci- 
mens have not been examined by SEM. Hygromorphic 
forms of T. hypophylla from river banks in lowland sites 
also resemble 7. elongata in their small distant ventral 
scales and relatively long thalli. 


LUNULARIACEAE Kilinggr. 


A monogeneric family containing Lunularia. 


LUNULARIA Adans. 
A monospecific genus with the single species, L. cruciata, found worldwide in temperate environments. 
A second species, L. thaxteri A.Evans et Herzog was described from Argentina, but this taxon is treated 
as a subspecies by Schuster (1992b) and as a variety by Hassel de Menéndez (1963). 
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Fig. 16. Lunularia cruciata. A: thallus in dorsal view, with gemma cups. B: female thallus, with young archegoniophores. 
C: thallus, cross-section. D,E: air pores, from above and cross-section. F,G: ventral scales. H: gemma. J: margin of thallus 


with hyaline cells. K: female receptacle. A,C-K: South Africa, Perold 2821; B: South Africa, Perold 1996. (from Perold 


1999p). 
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Literature: Bischler (1998), Perold (1993c, 1995d, 1999b), Schuster (1992b). 


1. Lunularia cruciata (L.) Dumort. ex Lindb., 
Not. Sallsk. Fauna Fl. Fenn. Foérh. 9: 298. 
1868; Marchantia cruciata L., Spec. Plant. ed 
2 Abb 7: 753: 

Lunularia vulgaris Raddi, Opusc. Sci. (Bologna) 2: 355. 
1818, nom. illeg. 

Thallus large, dorsally flat, in crowded patches, 

bright- or yellowish-green, glossy, uniformly col- 

oured or with a narrow violet margin, margins + 

undulate or lobed, apex obcordate, notched or 

irregularly emarginate, polygonal markings and 
pores conspicuous, the lower surface uniform 
light brown or violet. Branching dichotomous or 
irregularly furcate with apical innovations; 

branches ribbon-like, to 5 cm long, 5-12 mm 

wide, about 7-10 x as wide as thick in section. 

Epidermal cells 15—20 um wide x 15—25 um long, 


with thin or thick walls, sometimes with trigones; 
pores slightly elevated, bordered by several con- 
centric rings of thin-walled cells, the innermost 
row often with 4 cells, outer rows with 10-15 
cells each. Air chambers in | storey, containing 
short, branched, chlorophyllose filaments cover- 
ing the floor of the chambers. Ventral scales in 2 
rows, broadly and shallowly crescent-shaped, with 
a rounded apical appendage. Asexual reproduction 
by discoid gemmae formed in crescent-shaped 
(lunate) receptacles on the dorsal surface of the 
thallus. Dioicous. Androecia on alternative sides 
of the thallus, disciform, sessile. Gynoecia situ- 
ated in a notch of the thallus, becoming pseudo- 
lateral when adjacent parts of the thallus extend. 
Receptacle at first sessile, domed, but when 
sporophyte matures, becoming raised on a stalk to 
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3 cm long. Mature receptacle 4-lobed, each seg- 
ment with a long tubular involucre enveloping the 
archegonia and sporophyte; sporophyte exserted 
from involucre on distinct seta. 


On moist, nutrient-rich soil in many anthropogenic 
habitats, including paths, gardens, greenhouses and 
cultivations, but also found in many natural habitats in 
the montane forest belt. It is widely distributed in sub- 
Saharan Africa from about 1100 m upwards. In West 


at about 2500 m, though it is likely to occur elsewhere. 
In East Africa, there are scattered records from Eritrea 
southwards to South Africa, but none from the East 
African Islands. L. cruciata is easily recognised by the 
gemmae borne in lunate cupules on the thallus surface, 
which are almost invariably present. Fertile plants are, 
however, rare. The thallus of Lunularia is a lighter 
green and glossier than species in allied genera, and 
these features, together with the conspicuous pores and 
areolation of the thallus confer on the plant a distinctive 


Africa, however, it is known only from Mt. Cameroon facies. 


AYTONIACEAE Cavers 
by D. G. Long 


Thallus small to large, green above, often purplish to black below or on margins, without median 
groove. Branches terminal or ventral-intercalary with stipitate base. Dorsal surface with simple air 
pores, the pores with weakly thickened cell walls. Air chambers in 1—several layers, often overlapping, 
usually without partitions. Ventral scales in 2 rows, with large asymmetric body and | or 2 ovate to 
lanceolate or linear appendages. Gemmae absent. Androecia scattered or in cushions on thallus, not in 
stalked receptacles. Gynoecial receptacles raised on a stalk, the stalk terminal or dorsal, with 0—1 rhi- 
zoid furrow. Receptacle flat to hemispheric, 2—5-lobed, each lobe with bivalved, 2-lobed or entire and 
flap-like involucre containing archegonia; pores compound. Pseudoperianths absent or present around 
sporophyte. Capsule with short seta, dehiscing by a lid. Spores often large, conspicuously ornamented 
by ridges or alveoli. 


A family of five genera, all of which occur in Africa. Important characters of Aytoniaceae are the simple thallus 
pores and compound receptacle pores, capsule dehiscing by a lid and absence of gemmae. Mannia is not yet known 
from our area, but it may be expected, as M. androgyna (L. emend Lindenb.) A.Evans is known from North Africa 
south to Chad and Ethiopia, and M. capensis in drier areas in Uganda and Tanzania. M. capensis has narrow linear 
thalli 2-3 mm wide, green above, and purple-black beneath, rolled when dry; it is dioicous; when sterile the rather 
thick epidermis with cells greatly thickened at the angles will help to distinguish it, as will the air chambers with 
numerous supplementary partitions. Reboulia hemisphaerica (L.) Raddi occurs in North Africa, and is known also 
from Malawi and Tanzania. Cryptomitrium oreades Perold is known only from Lesotho. 


Literature: Bischler (1998), Perold (1999b), Schuster (1992b). 


1. Archegoniophore arising dorsally from the thallus surface (along the midline), stalk lacking a rhizoid 


|v 00) a eae eet REE er on a EMM i Bey ert Sr renee ccc ete TORO EAS Plagiochasma 
1. Archegoniophore arising from a notch at the thallus apex, or ventro-laterally (Cryptomitrium), stalk 
With arsingle rhizoid funk: eee. fede ae re. Pek PR LS Reet co tavcp GAC cps REE Me cser te Fae nave NUCt Titec. Steeda 2 
2. Sporophyte surrounded by a large, conical, whitish or purplish pseudoperianth which is split above a 
basal!'ciip into. 8=1G narrow SegmAGn tsi re a, WE ocean wea seine eee Tuy techs oe ah <r gn oA Ren Asterella 
2. Sporophyte surrounded only by an involucre, pseudoperianth lacking ..............:escccesseceesseeeeeeeeteeeenes 3 
3. Air pores with 4-6 rings of cells; archegoniophore stalk with air chambers, receptacle deeply lobed; 
Spores ‘yellowish. CGN TAR UREN «ER OO Rr hae, EPR AE Dee tenes (Reboulia) 
3. Air pores with 1-3 rings of cells; archegoniophore stalk lacking air chambers, receptacle shallowly 
lobed; :sporesiblack-or Brawl. Wes DRA Bs, Re WT a Brccoteaateeosaene 4 
4. Female receptacle thin, flat, upper surface smooth; involucre bilabiate ..................... (Cryptomitrium) 


4. Female receptacle thick, swollen, upper surface usually papillose; involucre cup-shaped .... (Mannia) 


ASTERELLA P.Beauv. 


Thallus 2-7 mm wide, adhering closely to the substratum by numerous rhizoids, dichotomously 
branched, and often also with stipitate-based ventral innovations, also with terminal innovations; middle 
part of the thallus thick, forming a broadly-defined costa, tapering into thinner wings. Epidermis with 
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small simple pores, bounded by 2-3 rings of cells. Assimilation tissue spongy, with air chambers. Ven- 
trally with 2 rows of scales which have 1—2 appendages at the apex. Oil-cells present in scales. Gemmae 
absent; sometimes perennating by tuber-like branchlets. Dioicous or monoicous. Antheridia in cavities 
in sharply bounded cushions on main thallus or on small branches. Gynoecial receptacle raised on a 
stalk, emerging from apical notch of main thallus or branch. Receptacle (carpocephalum) umbrella-like 
or hemispheric, at maturity long-stalked; stalk with a single rhizoid furrow, capsules (1—)2—4(—5), each 
on underside of receptacle lobe, enveloped by a pseudoperianth consisting of a basal cup and delicate 
lanceolate lobes which remain attached at apex or become free, within a shorter flap-like involucre. 
Capsules open by the fall of a lid. Spores 70-120 um, winged, surface conspicuously alveolate, yellow 
or brown. Elaters with 1—3 spiral bands. 


A large genus of about 80 species worldwide but in some continents delimitation of species remains uncertain and 
revision is required. In the past considerable importance was attached to the exact shape and structure shown in the 
cross-section of the thallus, the shape of the ventral scales and the shape of the carpocephalum, about whose vari- 
ability little is known. More recently more weight has been attached to sexual condition and especially to spore 
colour and ornamentation which appear to show more stability. Sixteen specific names have been used for collec- 
tions from the African region but these probably belong to only eight species. The genus is immediately recognis- 
able when gynoecia are present, by the remarkable fimbriate perianths to which the former generic synonym ‘Fim- 
braria’ (= Fimbriaria) alluded. Though there are few generic differences in vegetative characters between Asterella, 
Mannia and Plagiochasma, amongst the plants known from West Africa and Cameroon, when sterile, Plagio- 
chasma will be distinguished from Asterella by its larger size, its stronger pigmentation and drought-tolerance. 
Many Asterella species when crushed have a rather pungent somewhat fishy smell never present in Plagiochasma. 

This treatment of Asterella is inevitably tentative, especially as very few specimens have been collected in West 
Africa; amongst these, however, two species seem to be represented, of which only one can be named with cer- 
tainty. 


Literature: Bischler (1998), Perold (1994, 1998, 1999b), Vanden Berghen (1972b) 


1. Asterella abyssinica (Gottsche) Grolle, in 
Vanden Berghen, Expl. Hydrobiol. Bassin Lac 
Bangweolo Luapula 8: 94. 1972; Fimbriaria 
abyssinica Gottsche, in Gottsche er al., Syn. 
Hep.: 569. 1846; Hypenantron abyssinicum 
(Gottsche) Trevis., Memorie Real. Ist. Lom- 
bardo Sci. Mat. Nat. ser. 3. 4: 441. 1877. 


Thalli thin and delicate, flat, 2.5—5.0 mm wide and 
0.4—0.5 mm thick, branching dichotomously and 
also by apical and ventral stipitate-based innova- 
tions; margins and lower surface of the thallus 
purplish-tinged, upper surface green, margins 
somewhat inflexed when dry. Dorsal epidermis 
cells in surface view irregularly rectangular, 25— 
35 um wide x 45-65 um long, thin-walled, some- 
times with small trigones; oil-cells absent. Air 
pores with 6—9 radial rows of cells in 2-3 rings, 
cell walls thin. Assimilation tissue approximately 
half thickness of thallus at midrib, consisting of 
numerous air chambers overlapping in transverse 
section, secondary filaments absent; basal com- 
pact tissue of thin-walled cells containing fungal 
hyphae, sometimes purplish. Oil-cells scattered 
through assimilation tissue and basal compact 


cells scattered throughout. Monoicous. Androecia 
cushion-like, borne dorsally on both terminal and 
ventral branches; male branches often innovating 
from below apex. Stalk of carpocephalum borne 
in apical notch of main thallus, stalk delicate, 5— 
11 mm long, violet with a ring of short linear hya- 
line or violet scales at the apex, and scattered 
scales along its length. Receptacle conical when 
young, becoming flat and discoid when mature, 
ca. 3.0-4.5 mm in diameter, shortly 2—4-lobed, 
almost smooth above. Involucres borne beneath 
lobes, pocket-like, with entire free margin. Pseu- 
doperianths hyaline, with undivided basal cup 
about half the length, lobes 8-10, lanceolate, 1 
mm long, extending beyond margin of receptacle 
and becoming free at tips when mature. Capsule 
lid fragmenting irregularly. Spores (light micro- 
scope) pale yellow, somewhat translucent, 60-80 
uum in diameter. Spores under SEM trilete, with- 
out equatorial pores, proximal and distal surfaces 
with dissimilar sculpturing: distal surface with 
large shallow areolae containing smaller alveoli, 
equatorial rim conspicuous; proximal facets flat 
with low central bulge, without areolae but with 
dense small alveoli. Elaters 150 x 10 um, with 2 


tissue. Ventral scales often purplish, with a semi- 
circular body and single apical appendage, the 
appendage oblong or elliptical, ca. 0.4 mm long, 
apex obtuse or subacute, margins crenulate; oil- 


spiral bands. 


On damp soil and rocks, often by streams, usually 
shaded by trees. In West Africa, known in Sierra Leone 
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(on Bintumane at 1940 m), and Cameroon (Mt. Camer- 
oon from about 2100-2600 m); also plants probably of 
this species from Nigeria (Obudu Cattle Ranch, 1600 m, 
and the Bauchi Plateau at 1160-1250 m). Apparently 
widespread in the African mountains (up to 3300 m) 
from Ethiopia south to South Africa. A. abyssinica is a 
variable species, particularly in its sexual condition, but 
its flat delicate thalli and usually oblong, obtuse ventral 
scale appendages are diagnostic. Although not reported 
to be so, it is probably a highly aromatic plant like re- 
lated species in sect. Brachyblepharis. These related 
species also show seasonal variations in thallus mor- 
phology, with narrower and thicker branches produced 
in dry seasons, and this may account for some of the 
variability reported in A. abyssinica. 


A second taxon is known from a single gathering 
collected in northern Nigeria (Anara Forest Reserve, 
FHI 13083 (E)). It is without androecia, carpocephala 
and spores and as such cannot be assigned to any known 
African species but shows most similarities with A. 
wilmsii (Steph.) S.W.Arnell. It has more leathery thalli 
than A. abyssinica, and ventral scales with paired ap- 
pendages. A. wilmsii is widespread throughout Africa 
including D.R. Congo. 

Another species of Asterella which may occur in 
West Africa is A. bachmannii (Steph.) S.W.Arnell. This 
was also reported from D.R. Congo by Vanden Berghen 
(1972b) as A. marginata (Nees) S.W.Arnell. For the 
differences between these closely related species see 
Perold (1999b). 


Fig. 17. Asterella abyssinica. A: thallus in dorsal view, with gametoecia on separate branches. B: thallus in ventral view. 
C: thallus cross-section. D,E: air pores, from above and cross-section. F: marginal cells of thallus. G: ventral scale. H: 
carpocephalum raised on stalk. J; ventral view of carpocephalum. K: cross-section of carpocephalum stalk, showing rhizoid 
furrow. A-J: South Africa, Duckett & Matcham 6049, (from Perold, 1998). 
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PLAGIOCHASMA Lehm. et Lindenb. 


Thalli forming dense patches, robust, leathery, flat, branching dichotomously, occasionally with ventral 
innovations, often with constricted apical innovations. Epidermis with simple pores, bounded by 1—2 
rings of cells. Assimilation tissue spongy, with irregularly delimited air chambers. Ventral scales in 2 
rows, with 1-2 appendages. Monoicous. Male receptacle a sessile disc on the dorsal mid-line of thallus, 
surrounded by scales. Female receptacle borne dorsally on mid-line of the thallus, at first button-like, 
almost sessile, then becoming raised on a very short stalk (which lacks a rhizoid furrow) shortly before 
maturity of the capsules; receptacle with 2-4 bivalved involucres, of which 1 or more frequently abort; 
pseudoperianths absent. Spores usually brown, alveolate. 


Bischler (1977) divided the genus into two subgenera: 

subgen. Plagiochasma - spores on surface of thallus large (12-47 um in diameter), raised, sur- 
rounded by 2—6 concentric graduated rings each of 5—10 cells, the radial walls thickened (4 African 
species but only P. eximium in West Africa); 

subgen. Micropylum Bischl. - pores not raised above the level of the thallus surface, small (2-14 um 
in diameter), surrounded by 4—6 irregular cells which do not form a well defined ring, the radial walls 
not thickened. Includes only P. rupestre (J.R.Forst. et G.Forst.) Steph. which is widely distributed in 
Africa, including the mountains of the Sahara and Chad, the Sudan and Ethiopia. It is tolerant of severe 
dry seasons, and may occur in the bryologically unexplored northern parts of West Africa. 


Plagiochasma is a small genus of 16 species worldwide, of which five occur in Africa. It is easily recognised by its 
short-stalked bivalved receptacles produced dorsally not apically on the surface of the thallus which is usually flat 
and leathery, forming dense patches, and is highly xeromorphic with the thalli inrolling strongly when dry revealing 
the strongly pigmented dark blackish-purple ventral surface and ventral scales. 


Literature: Bischler (1977, 1978, 1998), Perold (1995b, 1999b). 


Fig. 18. Plagiochasma eximium. A: thallus with two carpocephala. B: carpocephalum stalk, cross-section. C: thallus with 
androecium. D: thallus in ventral view, showing ventral scales. E: thallus, cross-section. F,G: air pores, from above and 
cross-section. H: thallus margin. J: scale with single appendage. K: scale with two appendages. L: scale appendage. 
A,B,D: southern Africa, Perold 2498; C,E-J: southern Africa, Sim CH1163; K,L: southern Africa, Anderson CH4498. 
(from Perold, 1995b). 
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1. Plagiochasma eximium (Schiffn. in Steph.) 
Steph., Bull. Herb. Boissier 6: 781. 1898; Ai- 
tonia eximia Schiffn., Bot. Jahrb. Syst. 20: 


300. 1895 
Plagiochasma schimperi Steph., Sp. Hepat. 1: 85. 1898. 
Grimaldia abyssinica Gola, Annali di Botanica, Roma 13: 
63. 1914. 


Thallus yellowish-green above, with violet mar- 
gins, smooth, not areolate, the apex notched, fre- 
quently contracted at intervals by apical innova- 
tions, 5—9 mm wide and to 4-5 cm long, the mar- 
gins rolling inwards when dry and exposing the 
deep violet-purple lower surface. Dorsal epider- 
mis of irregularly rectangular cells 20-30 um 
wide x 25—35 um long, thickened at angles. Ven- 
tral scales purple with 1-3 appendages, the margin 
of the scale body bearing a few slime-papillae; 
appendages oblong-lanceolate, 0.8—1.1 mm long, 
acute, ending in a single cell, usually slightly nar- 
rowed at the base. Monoicous, but often both 


sexes not visible on the same plant. Androecia 
often transversely sausage-shaped. Receptacle 
stalk short and stout, 3-6 mm long. Receptacles 
with up to 4 lobes, bivalved involucres conspicu- 
ous. Spores (light microscope) brown, 80-90 um 
diameter. Spores (under SEM) trilete, with 3 small 
equatorial pores at ends of trilete ridges, proximal 
and distal surfaces with similar sculpturing, sur- 
face with large deep areolae, minutely roughened 
but without alveoli or pits, equatorial rim con- 
spicuous. Elaters ca. 200 x 15 um, with 2 spiral 
bands. 


On shady soil amongst rocks or under boulders. In West 
Africa, known from Cameroon, Sierra Leone and 
Guinea; otherwise from Djibouti south to South Africa, 
but local. The only other Plagiochasma species likely to 
be present in West Africa is P. rupestre, which differs in 
its glaucous green thalli and much smaller air pores 
which lack differentiated surrounding cells. 


MARCHANTIACEAE (Bisch.) Lindley 


Thallus medium-sized to very large, dorsal surface with or without pores; pores compound, barrel- 
shaped (of several layers of superposed cells) in cross-section, surrounded by 1—several rings of differ- 
entiated cells. Air chambers in | layer or reduced, with or without chlorophyllose filamentous tissue. 
Ventral scales in 4 or 6 rows, or vestigial and evanescent. Vegetative reproduction by gemmae pro- 
duced in cup-shaped receptacles on the thallus surface (Marchantia) or lacking (Dumortiera). 
Autoicous or dioicous. Antheridia and archegonia developed on stalked receptacles (antheridiophores 
and archegoniophores) arising from the thallus apex; stalk with 2(—-4) furrows. Archegonia in rows on 
ventral side of receptacle, each row surrounded by an involucre; pseudoperianth present or absent. 
Sporophyte with a short seta. Spores small, unicellular. 


A family of five genera worldwide, of which Marchantia and Dumortiera occur in Africa. Principal characters of 
the family Marchantiaceae are the compound, barrel-shaped pores of the thalli (except in Dumortiera) and the 
stalked male receptacles, albeit very short in Dumortiera (in other families of the Marchantiales, the male recepta- 
cles are sessile). The genus Marchantia is unique in having cup-like receptacles where gemmae are produced; they 
are otherwise found only in the southern temperate genus Neohodgsonia. 


Literature: Bischler (1998), Perold (1999b), Schuster (1992b). 


1. Thallus with compound air pores, air chambers and a differentiated epidermis; ventral surface of 
thallus lacking rhizoids; ventral scales in 4 or 6 rows; male receptacles on long stalks; cupules 
bearing ‘gemmMiae. Hresent stu, «ccc Aekaeees sere eee acc cats onksonre the oem ov te ire peeeiee et aias easel Marchantia 

1. Thallus lacking air pores and a differentiated epidermis; air chambers absent or evanescent; ventral 
surface of thallus with numerous rhizoids; ventral scales vestigial and evanescent; male receptacles 
on Vety:short.stalksscupulés absent) ...... cist) .cypes- «deseo cxpr settee te ecnseh -ossonntecepesgtn eek inet Dumortiera 


DUMORTIERA Nees 


A probably monospecific genus, the only species, D. hirsuta (Sw.) Nees, being widespread in tropical 
and warm-temperate regions, including sub-Saharan Africa. The status of the few other species of Du- 
mortiera which have been described is uncertain, but they are now generally treated as subtaxa of D. 
hirsuta (Schuster, 1992b). The genus may be recognised by the characters given below for D. hirsuta. 


Literature: Bischler (1998), Perold (1993c, 1999b), Schuster (1992b). 
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Fig. 19. Dumortiera hirsuta. A: thallus in dorsal view. B: thallus in ventral view. C: male plant with disciform receptacles 
at apices. D,E: young female receptacles from above and below. F: thallus cross-section. G: margin of thallus with hairs. H: 
thallus cross-section. J: cross-section of lower cells of costa and vestigial scales. K: carpocephalum stalk, cross-section. A- 
K: South Africa: Perold 2694 (A,F-H); Perold 2634 (B); Nicholas 1176 (C); Anderson CH13495 (D,E,J); Doidge CH3581 


(K). (from Perold, 1993c). 


1. Dumortiera hirsuta (Sw.) Nees, in Reinw. et 
al., Nova Acta Phys. Med. Acad. Caes. Leop.- 
Carol. Nat. Cur. 12: 410. 1824; Marchantia 
hirsuta Sw., Prodr. Fl. Ind. Occid.: 145. 1788. 


Thallus large, uniformly deep green, 5—20 cm 
long, 0.8-3.0 cm wide, with a narrow midrib, 
solid, in cross-section tapering rapidly from a 
midrib which is ca. 0.15 mm thick to translucent 
wings which are only 3—5 layers of cells thick, 
margins + undulate, often with short pale hairs 
(assumed to be homologous to _ rhizoids), 
dichotomously branched, the apex of the lobes 
emarginate or obcordate. Dorsal surface reticulate, 
air pores and dorsal epidermis rudimentary, and 
only at thallus apex; epidermal cells 15 um wide x 
20-30 tm long, the inner cells of the wings 40-60 
um wide x 60-90 um long; air chambers lacking, 
or rudimentary at thallus apex only. Ventral sur- 
face green, with small, evanescent scales in 2 
rows. Rhizoids usually abundant on the ventral 
surface of the thallus, often arranged in a radiating 
pattern towards the thallus margin, dimorphic, 
with smooth and tuberculate forms (the latter form 


may, however, be sparse). Autoicous, or perhaps 
sometimes dioicous. Male receptacle subsessile, 
on very short stalk with 2 rhizoidal furrows, aris- 
ing apically, receptacle disciform, margins fringed 
with hairs. Female receptacle on a long stalk, 3-6 
cm, with 2 rhizoidal furrows, arising apically, 
carpocephalum (receptacle) disciform, radially 
grooved above, becoming 6—10-lobed after fertili- 
sation. Involucres fleshy, saccate, with narrow 
slit-like openings, at maturity with (0—)1(—2) spo- 
rophytes in each involucre. Capsule dehiscing by 
valves. Vegetative reproduction by specialised 
propagules lacking. 


Wet places by streams, on damp soil, rocks or rotting 
wood in shaded places. Widely distributed in forest in 
montane regions of sub-Saharan Africa, ca. 900—2030 
m. In West Africa, recorded only from Cameroon, Nige- 
ria, Sierra Leone, Bioko and Sao Tomé, but doubtless 
more widespread; elsewhere from Ethiopia southwards 
to South Africa. D. hirsuta is easily recognised by the 
large and rather flat, uniformly deep green thalli with 
localised and rudimentary pores, air chambers and a 
differentiated epidermis. Fertile plants are recognised by 
the numerous bristle-like hairs along the margins of the 
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male and female receptacles. The presence of peg (tu- 
berculate) rhizoids separates Dumortiera from sterile 
thalli of unrelated genera, such as Anthoceros and 
Aneura, which also lack dorsal pores. D. hirsuta occurs 
in two forms: one with crowded, papilliform cells on the 
dorsal surface of the thallus (giving a velvety appear- 
ance to the thallus), and one without such papilliform 


treated as a different species, D. nepalensis (Taylor) 
Nees, but most authors nowadays consider D. nepalen- 
sis to be a subtaxon of D. hirsuta, or synonymous with 
it. Bizot & Pécs (1979) considered that many specimens 
of Dumortiera they examined from East Africa resem- 
bled the D. nepalensis form in many respects; this form 
has not been reported in West African collections. 


cells. The form with papilliform cells is sometimes 


MARCHANTIA L. 


Thallus rather small to medium-sized or large, flat, relatively delicate to firm or somewhat leathery, 
green to dark- or grey-green, often with purplish coloration on part of the thallus, dichotomously fur- 
cate, the branches strap-like. Dorsal surface with polygonal areolae, each with a pore, epidermis unis- 
tratose. Air pores compound, surrounded by several concentric rings of cells, some of which project 
above the thallus surface, others projecting into the air chamber below (i.e. the pore cells arranged in a 
barrel shape); air chambers with chlorophyllose cells. Ventral scales in 4-6 rows, the median scales 
constricted below a blunt or acute appendage, the laminal and marginal scales lacking an appendage. 
Cupules borne on the thallus mid-line, cupule margins ciliate-dentate to nearly entire, containing dis- 
coid gemmae. Dioicous. Antheridiophores long-stalked, with receptacular discs which are rather flat, 
lobed or divided into rays, with scales and antheridia beneath. Archegoniophores long-stalked, with 
convex receptacular discs, lobed or divided into rays, with scales and archegonia each surrounded by 
calyptra and pseudoperianth. Capsule dehiscing irregularly. 


A genus of 36 species worldwide, of which six species occur in sub-Saharan Africa, three of them very locally. The 
genus is immediately recognised by the cup-shaped receptacles on the thallus surface, containing large, discoid, 
light-green gemmae, and by the dorsal surface of the thallus having compound pores, barrel-shaped in section. 
Compound pores otherwise occur only in Preissia, a monospecific genus not occurring in sub-Saharan Africa. Two 
subgenera of Marchantia occur in sub-Saharan Africa. The two species known from West Africa are both assigned 
to subgen. Chlamidium, which is characterised by the female receptacles dissected into flat lobes, the smooth outer 
surface of the gemmae cups, and the large spores, 20-36 um. Subgen. Marchantia is characterised by the female 
receptacles dissected into 9-11 terete rays, the papillose outer surface of the gemmae cups and the small spores, 10— 
16 um across. 


Literature: Bischler (1998), Bischler-Causse (1993), Perold (1995c, 1999b), Schuster (1992b). 


1. Thallus ca. 3.0-7.5 mm wide, dorsally usually with a dark median band; median scale appendages 
small; cupule margins crenulate or with short cilia up to 3 cells long; female receptacle small, rela- 
tively deeply dissected into lobes; involucre margins entire or crenulate ..............c.0000e+-. 1. M. debilis 

1. Thallus ca. 6.0-8.5(—10) mm wide, dorsally lacking a dark median band; median scale appendages 
large; cupule margins with cilia up to 6 cells long; female receptacle large, shallowly dissected into 
broad lobes; involucre margins ciliate 2. M. pappeana 


CORON eee meee eee eee eee eee EEO Rese EE eee eH Eee EE eeEEEEEESE Se eeeseeenes 


1. Marchantia debilis Goebel, Organogr. Pflanz. 
ed. 2. 2(1): 901. 1915. 
Marchantia chevalieri Steph. ex Bonner, Candollea 14: 
103. 1953. 
Thallus smallish to medium-sized, 5-12 mm long 
and 3.0-7.5 mm wide, green, sometimes markedly 
purple, branching repeatedly pseudodichoto- 
mously furcate, sometimes regularly so. Dorsal 
surface usually with a broken, dark, narrow me- 
dian band, air pores relatively small, (30—)40- 
70(-100) ym wide, thallus margins narrowly 
reddish, purple or hyaline, entire, occasionally 
slightly crisped. Ventral scales in 4 rows, 


appendage of median scales small, ca. 0.32—0.38 
mm long, apex usually acute or apiculate, margin 
toothed. Cupule margins with short cilia 1—3 cells 
long. Male receptacle averaging 7.5-9.0 mm in 
diameter, very deeply divided into 5—7 rays; fe- 
male receptacle small, (3.5—)4.5—7.0(—9.0) mm in 
diameter, divided to 0.5—0.7 of the diameter into 
5-9 lobes; involucre margins entire or crenulate. 


On damp soil by streams, on banks and retaining walls, 
on soil overlying rocks, in open grassland or forests. In 
West Africa, recorded quite widely from Cameroon to 
Guinea; elsewhere in Africa from Chad southwards to 
the Congo Basin, eastern and southern Africa, and the 


MARCHANTIACEAE 49 


Fig. 20. Marchantia debilis. A: thallus in dorsal view, with cupules. B: thallus, showing ventral scales. C: thallus cross- 
section. D,E: air pore from above and cross-section. F,G: ventral scales with appendage. H,J: scale appendages. K,L: mar- 
gins of cupules. M,N: female receptacles from above and from side. P: male receptacle. Q: male stalk, cross-section. R: 
female stalk, cross-section. A-R: South Africa: Anderson CH1223 (A); Mogg 6172 (B); Condy 90 (C-E,H,K); Bester 2544 
(F,G,L); J, Glen 1940 (J); Dieterlen 850 (M,N,R); Sim CH1345 (P); Perold 289] (Q). (from Perold, 1995c). 


East African Islands. It is easily differentiated from M. 
pappeana by the characters given in the key. 


2. Marchantia pappeana Lehm., Noy. Min. 
Cogn. Stirp. Pugillus 10: 21. 1857. 

Marchantia planiloba Steph., Bolm. Soc. Brot. Coimbra 4: 
181. 1886. 

Marchantia wilmsii Steph., Hedwigia 31: 126. 1892. 

Marchantia parviloba Steph., Bot. Jahrb. Syst. 20: 305. 
1895. 

Marchantia umbellata Steph., Bot. Jahrb. Syst. 20: 305. 
1895, hom. illeg. [non Scopoli 1772}. 

Marchantia flavescens Steph. ex Bonner, Candollea 14: 
107. 1953. 

Marchantia winkleri Steph. ex Bonner, Candollea 14; 112. 
1953. 


Marchantia stephanii Vanden Berghen, Bull. Jard. Bot. Etat 
Bruxelles 24: 50. 1954. 
Thallus medium-sized, 6.0—8.5(-10) mm _ wide, 
dorsally lacking a dark median band, areolate, air 
pores relatively large, (45—)70—125(—200) um 
wide. Ventral scales in 4 rows, median scales 0.8— 
1.1 mm long and 1.4—1.9 mm wide; appendage of 
median scales large, ca. 0.52—0.55 mm long, apex 
mainly acute, sometimes blunt or rounded, mar- 


gins entire or sometimes toothed, but less sharply 
than in M. debilis. Cupule margins with cilia up to 
6 cells long. Male receptacle averaging 9-14 mm 
in diameter, divided to 0.4—0.7 of the diameter 
into 6—8 rays; female receptacle large, (6.5—)8—11 
mm in diameter, divided 0.3—0.4 of the diameter 
into 8—11 flat lobes; involucre margins ciliate. 


On soil banks, by streams and waterfalls, on walls and 
soil overlying rocks, in open grassland and forest, very 
rarely on rotten wood. Widespread in West Africa from 
Cameroon to Guinea, and on the Gulf of Guinea Islands; 
otherwise in Central and East Africa southwards to 
South Africa. The relatively large sizes of the thallus, 
dorsal pores, appendages of median scales and female 
receptacle should readily distinguish M. pappeana from 
M. debilis. Three of the other African species are very 
restricted in distribution, but M. polymorpha L. (subgen. 
Marchantia) has been recorded above 2000 m on sev- 
eral mountains in East Africa, and may perhaps also 
occur on Mt. Cameroon. It is distinguished from M. 
debilis and M. pappeana by the ventral surface of the 
thallus having 6 rows of scales, the gemma cups (cu- 
pules) being papillose on the outside, and by the terete 
(not flat) rays of the female receptacle. 
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Fig 21. Marchantia pappeana. A: thallus in dorsal view. B: thallus showing ventral scales. C: thallus cross-section. D,E: 
air pores from above and cross-section. F,G: median ventral scales with scale appendage. H-K: scale appendages. L,M: 
margins of cupules. N,P: female receptacles from above. Q: female receptacle from side. R: male receptacle. S: female 
stalk, cross-section. T: male stalk, cross-section. A-T: South Africa: Koekemoer 1050 (A,F,J,L,N-Q); Perold & Koekemoer 
2918 (B,C,E,H,M,R); Burgoyne 2068 (D,S); Perold & Koekemoer 2841 (F,G,K); Hilliard & Burtt 15460 (T). (from 
Perold, 1995c). 


RICCIACEAE Reichenb. 


Thallus small to relatively large, scattered in gregarious patches or forming rosettes, green, sometimes 
with purple or brownish coloration. Branches 2—3 x (pseudo)dichotomously furcate, linear to obovate; 
apex rounded or truncate, emarginate; thallus margin acute or rounded. Dorsal surface often with a me- 
dian groove; dorsal covering either 1) a chlorophyllose epidermis, generally 1-stratose with simple, 
scattered and delimited air pores, or 2) an epithelium, hyaline, non-chlorophyllose, cells 1—2-stratose, or 
in free, uniseriate, multicellular pillars with air pores not defined, numerous, small, regular spaces. As- 
similation tissue spongy, with mostly 1-stratose cell walls bounding wide, polyhedral air chambers, or 
else compact, with cell columns enclosing narrow vertical air canals; storage tissue occupying the ven- 
tral 0.5 or less of the thallus. Scales lateral or ventral, small or large, rarely absent, generally imbricate, 
hyaline, or red, purple or black. Rhizoids long, smooth or peg, from ventral epidermis. Dioicous or 
monoicous. Gametoecia sunken in thallus with only the necks projecting beyond the surface. Recepta- 
cle, involucre and pseudoperianths lacking. Sporophyte embedded in thallus, consisting only of a glo- 
bose capsule, lacking foot and seta. Capsule cleistocarpous, the wall resorbed during spore maturation. 
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Spores generally large, 50-130 pm, distal (outer) face variously ornamented, mostly separating at ma- 
turity, only rarely remaining in tetrads (subgen. Thallocarpus), proximal (inner) face similar or dis- 
similar to distal face, trilete ridges present or absent; elaters lacking. Vegetative reproduction rare, occa- 
sionally by tubers, bulbils or stolons. 


A family of two genera, the large genus Riccia and the monospecific Ricciocarpos. The species are often pioneers 
of open or disturbed soils and frequently grow in areas where occasional flooding occurs. They are usually easily 
recognised by the thallus often forming rosettes and in many species having a dorsal groove, by the gametoecia and 
sporophytes embedded in the thallus, and by the wall of the capsule disintegrating at the time of spore maturation. 


Literature: Bischler (1998), Perold (1995a, 1999b), Schuster (1992b). 


1. Plants terricolous, very rarely aquatic; assimilation tissue spongy, containing air chambers (subgen. 
Ricciella), or else compact, consisting of cell columns enclosing narrow vertical air canals (subgen. 
Riccia); ventral scales small to large, or absent, imbricate, mostly rounded, their margins smooth, 
rarely denticulate; oil cells absent; gametangia located along groove or scattered ...............0064 Riccia 

1. Thallus floating or terricolous; assimilation tissue containing large air chambers in several storeys; 
ventral scales long, pendent, purple ribbons (but small in terrestrial form), their margins dentate; oil 
cells present; gametangia located only along deep central groOVe ............:::::ceeeereeeeee Ricciocarpos 


RICCIA L. 


Thallus green, greyish-green or glaucous, sometimes tinged with red or purple, small to relatively large, 
symmetrically or asymmetrically 1—several x furcate, often forming rosettes. Dorsal surface often with 
median groove. In subgen. Riccia, dorsal surface usually not clearly reticulate, lacking pores but with 
numerous, small and regular intercellular spaces; in the other subgenera, dorsal surface with small 
pores, which may be ringed with smaller cells. Dorsal epidermis lacking oil cells, sometimes decaying 
and then thallus surface with irregular openings; thallus margins acute or obtuse, sometimes with cilia, 
often with scales projecting beyond the margin, the flanks of the thallus usually steeply sloping. Ventral 
scales small or large; when large, projecting beyond the thallus margin, variously coloured, in 2 rows 
(rarely 1), without oil cells. The upper (assimilating) tissue of the thallus composed of compact vertical 
rows of cells separated by narrow air canals. Air chambers, in 1—3 layers, present in subgen. Ricciella 
and Thallocarpus and a few species in other groups, otherwise lacking in most species. Dioicous or 
monoicous. Gametoecia and sporophytes as in the family. 


Riccia is usually easily recognised by the small, forked thalli with a dorsal groove (groove lacking in some species), 
growing in rosettes, partial rosettes or gregarious patches. The species of subgen. Riccia are characterised by the 
lack of distinct air chambers, only having very narrow, vertical air canals, whereas in all other groups, including 
subgen. Ricciella, they are well developed. Species of subgen. Leptoriccia are remarkable in the very thin thallus, 
the lack of a dorsal groove and the irregular openings in the dorsal epidermis; those of subgen. Thallocarpus are 
distinguished by the small male plants and by the spores being released from the capsule in tetrads, the latter a rare 
phenomenon in hepatics. The other subgenera of Riccia are not known from West Africa. 


A large genus of about 200 species, with the greatest diversity in warm-temperate regions, but also present in 
the tropics and in cold regions. A total of 84 species and 2 additional varieties are described from sub-Saharan Af- 
rica, 35 of which are known only from southern Africa, where most of the recent studies on African Riccia have 
been carried out. Some African species are known from only the type collection or from very few collections, and 
species of the drier equatorial regions have generally been little studied. The wetter equatorial regions are probably 
less suitable for Riccia, but have also been under-collected. Riccia species are pioneers on open and often somewhat 
disturbed, periodically moist soil and on thin soil around quartzite outcrops, rarely aquatic, in exposed or somewhat 
shaded environments, from sea level to almost 3000 m. Species in subgen. Riccia are usually adapted to survive 
prolonged periods of drought, and are often found on rather compact soil in anthropogenic habitats such as gardens, 
cultivated land, ditches, streambanks and trails. They may also grow at forest margins, but not inside the forest. In 
drought conditions, either the thallus folds along the mid-line, so that the opposite margins meet, or else the margins 
roll inwards. As the dorsal surface is thus enclosed, and the ventral surface of the thallus is often covered with a felt 
of rhizoids with entrapped soil, the plant often becomes almost invisible when dry. The moistened plant quickly 
unfolds and becomes visible, and the collector may find it useful to use a watering-can or aerosol spray where the 
presence of Riccia species is suspected in dry ground. 


Many of the species are critical and difficult to define. Taxonomic conclusions based solely on work in the 
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herbarium are not always satisfactory, and a thorough knowledge of the living plant is desirable or essential. In 
examining Riccia in the field, the habit should be noted, including 1) the frequency and angle of branches and also 
the shape of the branches, 2) whether the thallus is parallel-sided, or broadens distally from a narrower origin, 3) the 
form of the dorsal surface, whether sharply or broadly grooved, margins inflexed or raised. The shape of the cross- 
section of the thallus is also important (a thick section is easier to obtain and is less liable to distort than a thin sec- 
tion). Mature spores are often or usually essential for identification, their ornamentation being of great importance 
in determining the species. The ornamentation may be in the form of polygonal structures (alveoli), spines or la- 
mellae. These can be readily seen using a light microscope, and most species can be identified by this means. How- 
ever, the fine structure of the spores can only be seen using SEM, and this technique is essential for critical work. 


Literature: Berrie (1975), Fischer (1995), Frahm et al. (1996), Gillet & Jovet-Ast (1957), Jones (1957b), 
Jovet-Ast (1968, 1975, 1983), Perold (1986, 1989, 1990, 1992b, 1993a, 1995a, 1996, 1997, 1999b), 
Paton (1999), Schuster (1992b), Vanden Berghen (1972b). 


1. Thallus with a dorsal epidermis of mostly thin-walled, generally chlorophyllose cells; air pores mostly 
delimited, fewer in number than in subgen. Riccia, often ringed by smaller cells, well-spaced, fre- 
quently becoming cavernous; assimilation tissue loosely arranged, spongy, unistratose cell plates 
enclosing large polyhedral air chambers; habitat mostly mesic, rarely xeric or aquatic; spores sepa- 
rating-at maturity or remaining in tetrads eS AIRS, BE ee ere cece eee eta ean 2 

1. Thallus with a dorsal ‘epithelium’ of non-chlorophyllose cells in 1—several strata; air pores numerous, 
intercellular spaces small and regular; assimilation tissue compact, in vertical rows of chlorophyl- 
lose cells separated by mostly very narrow air canals; habitat often xeric, sometimes mesic; spores 
Separating at mideuniGy). 346) SN. Ne seve See, SAR, PN eRe RE 8 

2. Spores remaining in tetrads, the 4 spores lying in one plane and joined by smooth broad bands, orna- 
mentation with stout spines 10-15 um long; thalli heterothallic, male plants small .... 1. R. perssonii 

2. Spores separating at maturity, not remaining in tetrads, ornamentation various; thalli heterothallic or 
NOt KA least nl la PEAS oh: eee Reh LE AU ges eg ee STF ee LET ee se eed 3 

3. Thallus very thin and + translucent, flat, broad, 10-15 x as wide as thick in cross-section; air cham- 
bers occupying most of thallus, storage tissue vestigial; spores 40-65 um, lacking wing, ornamenta- 
tion of numerous small, truncate spines or papillae ............ eee eee eeseeeeseeeeeeeeeees 7. R. membranacea 

3. Thallus at least moderately thick and opaque, not + translucent, less than 10 x as wide as thick in 
cross-section, often becoming slightly to markedly cavernous; air chambers occupying most of 
thallus, or not; spores larger, (SO—)65—150(—160) um, ornamentation not spinose or papillose ....... 4 

4. Branches plane or convex above, usually long, strap-shaped; air chambers often occupying much of 
thallus; ventral scales few, proximally splitting into 2 halves; thalli not in rosettes; monoicous. 
Plants tertes tial On Aquatic reso eer anon te ent NSD ee a ced ee ee 6. R. stricta 

4. Branches usually + channelled dorsally, not strap-shaped, often becoming slightly to moderately cav- 
ernous; ventral scales few or many, not splitting into 2 halves; thalli sometimes in rosettes; 
monoicous ordioicons. ‘Plantsalways' terrestrial G. 2x i VA LS =) 

5. Spores 40-65 um, ornamentation of + long radiating vermiculate ridges on both faces, trilete ridges 
distinct; plants dioicous, heterothallic, male plants smaller; female plants grey-green, lobes lingulate 
tolinear;véritral scales VesliBiahGr absent Hi on Marerct nme ccteresat es tee ett ccence severe cance see cuee 4. R. frostii 

5. Spores 65-115 um, ornamentation reticulate, similar or dissimilar on distal and proximal faces; 
plants monoicous, not heterothallic; thallus green to yellowish-green, sometimes with purple col- 
OTatiON: SCAIES OTESENT OF AN SEIN pee och tac aati cate aici ates SoCal aan tes eis aac eee a ree 6 

6. Spores 85—115 tm, red-brown to black, proximal face with distinct trilete ridges, alveoli incomplete; 
thalli in rosettes, green to yellow-green, faintly tinged with red at margins, older parts becoming 
cavemous:; ventral:seales ADSEntyiagt ez Sis eons de cass. 0th Lies Seat hes gee vcet seee eee, tat 3. R. cavernosa 

6. Spores 65-85 pm, tan to yellow-brown (or even pale yellow), proximal face lacking trilete ridges; 
thalli scattered or crowded, not in rosettes, light or blue-green; ventral scales present or absent ..... } 

7. Thallus light green, + conspicuously winged, the wings 0.17—0.23 mm wide; ventral scales absent; 
spores 70-80 um, ornamentation similar on distal and proximal faces: distal face with 6-9 alveoli 
across the diameter, 10.0—12.5 um wide; proximal face with the 3 facets each with ca. 20 alveoli, 10 
DUET WIGS: ons sosiene vacenniens dhe nak ueos'ss api Vonlanen ens tearsishsc isn cut a eR et nee SEC toa A 2. R. biokoensis 

7. Thallus blue-green; in gregarious patches; from above finely areolate; scales present, purple or hya- 
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line; spores 65—85 tm, ornamentation dissimilar on distal and proximal faces: distal face with 8—10 
alveoli across the diameter, 8—10(—12) um wide; proximal face with the 3 facets each with up to 100 
shallow alveoli mostly lesstthan: 2-5 pm Wide «22. ..5.,0...-cbecnc.ceovizedesontestercedesenessiee 5. R. moenkemeyeri 
8. Thallus with straight to slightly flexuose cilia, to 0.95 mm long, along margins and over sporophytes; 
spore ornamentation reticulate, alveolar walls heavily granulose ...........0...cc:ccesseseeeeeee 10. R. crinita 
8. Thallus margins not ciliate, bordered by scales that project or not; spores variously ornamented ..... 9 
9. Thallus large, margins with dark-coloured scales; spores globose or subglobose, not winged, lacking 
trilete mi@ ee sate mame years. fete ariea eR a ci, dy eta MMe ines ocr Mee Re ee ers PE vege P a sesensoeee 10 
9. Thallus medium-sized, margins whitish or hyaline; scales with hyaline borders above darker coloured 
bases; spores mostly subglobose or globose-tetrahedral, occasionally winged and with distinct trilete 


LUA RES se tere cee neon ae ee Norcross AGS ee NR aac PRE sag ONT Canoes Bases CANE PRR oso gs a Oe seve tosses 11 
10. Ventral scales large, imbricate; air canals narrow throughout; spores yellowish- or reddish-brown, 
distal face with 6—-8(—10) alveoli across diameter, alveolar walls thin; monoicous .... 9. R. congoana 
10. Ventral scales narrow, distant; air canals wider towards margins; spores dark red to blackish-brown, 
distal face with 5S—6 alveoli across diameter, alveolar walls thick; dioicous ................ 11. R. discolor 
11. Ventral scales large, imbricate, reaching or exceeding margin of thallus; flanks of thallus appearing 
‘striped’ or not; proximal face of spore with or without trilete ridges 0.0... eee eeeeeeceeeteeeneeeeeenes 12 
11. Ventral scales not imbricate, distant, and soon disappearing, or very regular; thallus dorsally without 
or with calcium deposits; proximal face of spore lacking trilete ridges ............cceeseeeeeeeeeeteeeeteeeees tS 


12. Flanks of thallus appearing ‘striped’; spores winged, with distinct trilete ridges on proximal face .... 

sSiabiaaiias RURed OMBEe TG ov ate ete e ON ceote Ne LGGtG le ce Aa ghts sua ce trat sca tagthe tan PAC ieetse tn Se cas mi sah seer enscedets 12. R. lanceolata 
12. Flanks of thallus not appearing ‘striped’; spores lacking wings and trilete ridges . 8. R. atropurpurea 
13. Ventral scales distant, evanescent; thallus without calcium deposits ..............cceeeee 13. R. nigerica 
13. Ventral scales very regular; thallus with calcium deposits .0.......0.cceceeeeeeeeeeeeeeeeees 14. R. saharensis 


subgen. Thallocarpus (Lindenb.) Jovet-Ast 


1. Riccia perssonii Khan, Svensk Bot. Tidskr. 49: gladesh. Subgen. Thallocarpus is characterised by the 
433. 1955. spores remaining in tetrads, and of the 5-7 known spe- 
cies, R. perssonii is unique in the radial arrangement of 
Thallus small, dorsally pale green, spongy, _ the four spores in one plane. 
crowded, or sometimes forming rosettes; branches 
1—2(—3) x furcate, shortly to deeply divided, ob- 
long, 24 mm long x 0.5~—1.3 mm wide, 2-4 x as 
wide as thick, lacking a median groove; thallus 
margins acute, flanks sloping to nearly flat. Ven- 
tral scales lacking. Dorsal surface pitted with nu- 
merous small to large, irregularly shaped air 
pores; assimilation tissue occupying much of the 
thickness of the thallus; air chambers polyhedral; 
storage tissue of only a few layers of cells. Di- 
oicous, heterothallic, the female plants much 
larger than the male. Spores in tetrads, (90—)95— 
102(—110) um in diameter, the 4 spores lying in 
one plane and joined together by broad, smooth 
(sometimes slightly granular) bands; ornamenta- 
tion of tall, tapering or truncate spines 7—10(—17) 
um long, which obscure small alveoli. 


1mm 


In West Africa, known only from Mali, where it was 
found on mudflats by the Niger near Bamako, though it 
is likely to be more widely distributed by rivers in the Fig. 22. Riccia perssonii. A: female thallus. B: branch, 
drier savanna country. Elsewhere, R. perssonii is con- cross-section. A,B: Namibia, Volk 2059. (from 
firmed only from Chad, Namibia, Madagascar and Ban- Perold, 1999b). 
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Fig. 23. Riccia biokoensis. A: branched thallus. B: branch in dorsal view. C: branch in ventral view. D-K: serial cross- 
sections of branch from apex to base. L: assimilation tissue cross-section. M: dorsal epidermal cells and air pores (shaded), 


from above. N: air pore cross-section. P: longitudinal section through sporangia. Q: thallus wing cross-section. 


Bioko, Miiller B86 (type). (from Perold, 1997). 


subgen. Ricciella (A.Braun) Reichenb. 


2. Riccia biokoensis Perold, Nova Hedwigia 64: 
244. 1997. 


Thallus medium-sized, green, the lobes ca. 7.5— 
9.0 mm long, scattered or crowded, sometimes 
overlapping, several times furcate, lobes (0.5— 
)2.0-4.5 mm long, 1.5-1.7 mm wide (before 
forking, 2 mm wide), 3.0—3.5 x as wide as thick in 
section, the margins tapering, whitish, winged, the 
wings ca. 0.17-0.23 mm wide; flanks green, 
becoming violet-pink, blotched; ventral scales 
absent. Assimilating tissue finely spongy, 
epidermis with numerous air pores, surrounded by 
smaller companion cells. Monoicous. Spores 70— 
80 um, tan to yellowish-brown, semi-transparent, 
the wing 2.5-5.0 wm wide, margin finely 
crenulate, with scattered granules. Ornamentation 
reticular, similar on distal and proximal faces: 
distal face with 6—9 alveoli across the diameter, 
10-12.5 tum wide, the separating walls wide and 
low, the central one covered by tubercles; 
proximal face lacking trilete ridges, of 3 facets of 
ca. 20 alveoli each, up to 10 um wide. 


A-Q: 


This recently described species is known only from 
Bioko, where it was collected from open soil in a rural 
settlement surrounded by cacao and banana plantations. 
The spore ornamentation resembles that of R. hueben- 
eriana, but that is a smaller plant which forms rosettes. 
R. moenkemeyeri is distinct in having different orna- 
mentation on the distal and proximal faces of the spore. 


3. Riccia cavernosa Hoffm. emend. Raddi, 
Opusc. Sci. (Bologna) 2: 353. 1818. 

Ricciella rautanenii Steph., Bull. Herb. Boissier 6: 374. 
1895; Riccia rautanenii (Steph.) Steph., Bull. Herb. 
Boissier 3: 378. 1898. 

Riccia tellinii Gola, Annali di Botanica, Roma 13: 60. 1914 
"tellini"; Ricciella tellinii (Gola) Cufudontis, Phyton 
(Horn) 4: 80. 1952. 

Riccia terracianoi Gola, Annali di Botanica, Roma 13: 61. 
1914; Ricciella terracianoi (Gola) Cufudontis, Phyton 
(Horn) 4: 80. 1952. 

Ricciella suntica Pettet, Trans. Brit. Bryol. Soc. 5: 317. 
1967. 


Thallus medium-sized to large, in rosettes to 30 
mm across; lobes to 10 mm long, 2-4 mm wide, 
(1.5-)2-3(-4) x as wide as thick in section, 
forming rosettes; dorsal surface green to yel- 
lowish-green, often tinged with red, becoming 
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Fig. 24. Spores (SEM). Riccia perssonii - A: spore tetrad, from above; B: spore tetrad, side view. Namibia, Volk 2059 
Riccta biokoensis - C: distal face; D: proximal face. Bioko, Miiller B86 (type). Riccia cavernosa - E: distal face; F: 
proximal face. South Africa, F. van der Merwe CH3595. Riccia frostii - G: distal face; H: proximal face. Mauritania, 
Monod 10537. (A,B,E,F from Perold, 1999b; C,D from Perold, 1997). 
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Fig. 25. Spores (SEM). Riccia moenkemeyeri - A: distal face; B: proximal face. Zimbabwe, Sim 9072. Riccia stricta - C: 
distal face; D: proximal face. South Africa, C: Ward 5354. D: Wells 57. Riccia membranacea - E: distal face; F: proximal 
face. Tanzania, Jones 672. Riccia atropurpurea - G: distal face; H: proximal face. Southern Africa, G: Perold 782b; H: 
Volk 84/710. (A-D,G,H from Perold, 1999b; E,F from Perold, 1996). 
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Fig. 26. Riccia cavernosa. A,B: complete and partial rosettes. C: thallus, cross-section. D: epidermal cells and assimilation 
tissue, cross-section. E: horizontal section through air chambers (shaded). F: several epidermal ‘domes’ and air pores 
(hatched), from above. A,B,D,E: Zimbabwe, Arnold 4323; C,F: southern Africa, Perold 453. (from Perold, 1999b). 


spongy and cavernous with age; groove only dis- 
tally present. Ventral scales absent or evanescent. 
Monoicous. Spores triangular-globose, winged, 
red-brown to blackish, 85-115 tm, margin finely 
crenulate; distal face with thick, irregular, 2-3 x 
furcate prominent ridges; proximal face with 
trilete ridges and the facets with simple or 
branching or anastomosing ridges occasionally 
uniting to form incomplete alveoli. 


Hygrophytic, on alluvial mud and damp sandy soil, on 
river banks and the margins of ponds and lakes. The 
only West African records are from Mauritania and 
Niger, but it is doubtless to be found in many other 
places. It is also recorded from Chad, Sudan, western 
D.R. Congo, and from Kenya southwards to South Af- 
rica. R. cavernosa is distinct in the large, mostly regular 
rosettes, becoming cavernous with age, and the spores 
prominently ridged on the distal face. 


4. Riccia frostii Austin, Bull. Torrey Bot. Club 6: 
17. 1875. 

Riccia convexa Steph. ex Hariot, Bull. Mus. Nat. Hist. 
Paris. 19: 115. 1913, nom. inval. [? non Steph., Sp. 
Hepat. 6: 2. 1917; see Index Hep. 12: 85. 1990]. 

Riccia esulcata Steph. ex Hariot, Bull. Mus. Hist. Nat. Paris 
19: 115. 1913, nom. inval. [? non Steph., Sp. Hepat. 6: 
2. 1917; see Index Hep. 12: 85. 1990]. 


Heterothallic: the male thallus smaller than the 
female, often purple; the female thallus dorsally 
grey-green, sometimes marginally tinged purple, 
in partial or complete rosettes, becoming slightly 


spongy with age; lobes lingulate to linear, to 5 
mm long, 1.0-1.5 mm wide, 2-3 x as wide as 
thick. Dorsal surface with minute pores which 
enlarge with age; air chambers narrow, forming 
high air canals extending from the ventral tissue to 
the epidermis, or 1-2 x subdivided. Ventral scales 
usually vestigial or absent. Dioicous. Capsules 
numerous, the dorsal surface of the thallus convex 
over the sporangia, eventually breaking. Spores 
triangular-globose, (40—)45-58 um, with numer- 
ous, + long, radiating vermiculate ridges on both 
distal and proximal faces (except along margins), 
and over trilete ridges on proximal face. 


In alluvial sites on sandy silt or loamy-clayey soil. The 
only records from our region are from Mauritania; else- 
where in Africa, from Chad, Sudan and the countries 
bordering the Mediterranean. R. frostii is distinct 
amongst West African species in the radiating ver- 
miculate ridges on both faces of the spores. It is inter- 
mediate between subgen. Ricciella and subgen. Riccia 
in that the air canals are narrower and less frequently 
subdivided than in other species of subgen. Ricciella. 


5. Riccia moenkemeyeri Steph., Bot. Jahrb. Syst. 

8: 95. 1887. 

Ricciella abnormis Steph., Hedwigia 30: 213. 1891; Riccia 
abnormis (Steph.) Steph., Sp. Hepat. 1: 39. 1898. 

Riccia chevalieri Steph., in Corbiére, Bull. Mus. Nat. Hist. 
nat. Paris 18: 116. 1912, probably synonymous. 

Riccia undulata §.W.Arnell, Bot. Notiser 105: 307. 1952. 


Thallus glaucous-green dorsally when growing in 
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Fig. 27. Riccia frostii. A: fertile thalli in partial rosette, with numerous sporangia. B: thallus in cross-section. C: epidermal 
cells from above, showing air spaces (shaded). A-C: Mauritania, Monod 10537. (drawn by O. Van de Kerckhove). 


Fig. 28. Riccia moenkemeyeri. A: thallus in dorsal view, with rows of antheridial necks. B: thallus in ventral view. C: dry 
thallus, in dorsal view. D: air pore (hatched). E: branch cross-section. F: air chambers cross-section. G: sporangium with 
sloping archegonial neck. A-G: South Africa, Perold 2603. (from Perold, 1999b). 


full light, pale green in shade, the same colour 
ventrally but usually with some violet beneath the 
flanks in the older parts of the thallus. Thallus 
furcate, branches diverging, crowded and + over- 
lapping, forming irregular rosettes or extensive 
patches. Lobes 2—5 mm long, 1.5—2.5 mm wide, 


2-3 x wider than thick, + channelled above, the 
channel usually sharp near the apex of the shoot, 
becoming broad and shallow in the older parts, the 
flanks convex, turning whitish along undulate 
margins, apex of thallus rounded, upper epidermis 
becoming pitted when old. Ventral scales usually 
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Fig. 29. Riccia stricta. A: habit. B: part of branch, with ventrally bulging sporangium. C: thallus cross-section. D: air pore 
(cross hatched) with thin-walled companion cells and thicker-walled epidermal cells. E: ventral scale. A-E: Rwanda, Pécs 


6460. (from Perold, 1993a). 


present, narrow, distant, violet or dark wine-red, 
shiny, not reaching thallus margin (sometimes 
rudimentary or absent). Monoicous. Spores light 
tan to yellowish-brown or pale yellow, 75—90 um, 
ornamentation dissimilar on distal and proximal 
faces: the distal face with 8-10 alveoli across the 
diameter, 8—10(—12) um wide; the proximal face 
with each of the 3 facets with up to 100 shallow 
alveoli mostly less than 2.5 um wide, trilete ridges 
faint or absent. 


R. moenkemeyeri is the most frequent Riccia species of 
the rainforest zone, found on moist stream and ditch 
sides, damp depressions in paths or on farmland. It is 
much rarer and more local in the Guinea savanna zone. 
In West Africa, a lowland species, recorded from Cam- 
eroon to Gambia, and from Bioko; elsewhere from the 
Central Africa Republic, and scattered records from 
Tanzania to Angola and South Africa. The species is 
very variable, with much of the variation phenotypic, 
though some of the variants may be genotypic and de- 
serve critical study. It is usually recognised by the 
broadly channelled dorsal surface of the thallus, the thin 
+ undulate margins and the pitted epidermis of the older 
parts. The spores with large alveoli on the distal face 
and tiny alveoli on the proximal face are especially 
distinctive. 


6. Riccia stricta (Lindenb.) Perold, Bothalia 20: 
197. 1990; Riccia fluitans var. 6 stricta Lin- 
denb., Nova Acta Phys.-Med. Acad. Caes. 
Leop.-Carol. Nat. Cur. 18: 444, 448. 1837 
"1836"; Ricciella stricta (Lindenb.) Trevis., 
Memorie Real. Ist. Lombardo Sci. Mat. Nat. 


ser. 3. 4: 444. 1877; Riccia stricta Duthie ex 
S.W.Arnell, Hepaticae of South Africa: 37. 
1963, nom. inval. 
Riccia fluitans sens. auct. 
Riccia dinteri Steph. ex S.W.Arnell, Arkiv f6r Bot. ser. 2. 
3: 555. 1956, nom. inval. 
Thallus small to medium-sized, branches plane or 
convex dorsally, repeatedly symmetrically or 
asymmetrically furcate, the long, strap-like lobes 
(0.3—)0.5—0.8(—1.2) mm wide, 1—3(-4) x as wide 
as thick in section, repeatedly dichotomous, the 
segments straight, parallel sided, forming dense 
tangled masses; in aquatic forms 3—6 cm long, in 
the more compact terrestrial forms 2—3 cm long. 
Dorsal surface smooth, green, rarely (in exposed 
forms) tinged with violet; air chambers often oc- 
cupying most of the thallus, only the median part 
of the ventral surface 3-4 layers of cells thick 
without air chambers. Ventral scales small, hya- 
line, apically simple, soon splitting into 2 parts 
(sometimes confined to a few near the thallus 
apex). Monoicous. Capsules very rare (though 
more frequent than in temperate regions), and 
only in terrestrial forms. Spores 50-75 um, 
winged, ornamentation reticulate, dissimilar on 
distal and proximal faces: distal face with (4-)5—6 
large alveoli across the diameter, 17—20 um wide; 
proximal face with very prominent trilete ridges, 
each of the 3 facets with 6-10 alveoli, often in- 
complete. 


Either terrestrial, on mud or damp soil, or less fre- 
quently aquatic, often on the banks of pools and on 
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Fig. 30. Riccia membranacea. A: thallus, showing position of sporophytes. B: cross-section of central part of thallus, 
showing capsule with spores. C: epidermal cells from above, showing air spaces (shaded). A-C: Ghana, Jones 1351. 
(drawn by O. Van de Kerckhove). 


Fig. 31. Riccia atropurpurea. A: thallus, dry, in dorsal view. B: thallus, moist, in dorsal view. C: thallus branch in ventral 
view. D-J: serial cross-sections of thallus from apex to base. K: cells at thallus margin. L: epithelial and assimilation tissue 
cells. M: epithelial cells with air pores (hatched), from above. N: ventral scale. A-N: southern Africa, Perold, various 
numbers. (from Perold, 1999b). 
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Sstreamsides. Frequent throughout tropical Africa in 
suitable habitats, and usually abundant when present; 
chiefly lowland, but to 1830 m in Cameroon. In West 
Africa, from Cameroon to Ivory Coast, and from Bioko, 
but doubtless more widespread; elsewhere from Ethio- 
pia and Sudan southwards to South Africa. R. stricta is a 
member of the R. fluitans complex, the species of which 
are variable and notoriously difficult to distinguish from 
one another, ideally requiring cultivation under similar 
conditions (Berrie, 1964). However, R. stricta can be 
recognised by the smooth, narrow, strap-like thallus, 
through which the large air chambers are at least faintly 
visible. The very prominent trilete ridges on the proxi- 
mal face of the spore are also characteristic. Many col- 
lections from West, East and southern Africa, originally 
placed in R. fluitans, have been determined as R. stricta 
(Perold, 1995a), and R. fluitans sens. str. has not been 
confirmed in sub-Saharan Africa. Small vegetative dif- 
ferences are described between R. stricta and R. fluitans 
sens. str., but the two species differ most reliably in 
their spore characters, those of the latter species having 
incomplete alveoli on the distal face, and less distinct 
trilete ridges on the proximal face. 


subgen. Leptoriccia R.M.Schust. 


7. Riccia membranacea Gottsche et Lindenb., in 


Gottsche et al., Syn. Hep.: 608. 1846. 

Riccia welwitschii Steph., Sp. Hepat. 1: 36. 1898; Ricciella 
welwitschii Steph., in W.P.Hiern, Cat. Afr. Pl. Wel- 
witsch. 2: 311. 1901. 


Thallus green, thin, delicate, flat, in cross-section 
the greater part occupied by large air chambers, 
tapering gradually to unistratose acute hyaline 
margins; basal tissue in median part of thallus of 
2-3 layers of cells, but in the wings only 1 layer. 
Thallus repeatedly and closely dichotomous so as 
to make rosettes to 2-3 cm across; the lobes short, 
3—5(—10) mm long, 24 mm wide and 10-15 x as 
wide as thick in cross-section; dorsal surface 
green or light green, areolate, becoming cavernous 
with age. Ventral scales absent. Monoicous, cap- 
sules usually abundant. Spores globose, 40—65 
um, lacking wing, ornamentation of numerous 
small, low truncate spines or papillae 2—5 um 
long. 


On damp earth at the sides of streams, in wet depres- 
sions in paths and similar habitats. Widely distributed 
and probably frequent in districts of high rainfall; 
chiefly lowland, but up to 1220 m. In West Africa, from 
Cameroon to Sierra Leone, and from Bioko; elsewhere 
from the Central African Republic, and eastern to 
southern Africa. R. membranacea is easily recognised 
by the very thin, flat, delicate thallus with acute mar- 
gins, and by the spinose spores. Some forms of R. 
stricta are also composed largely of air chambers, 
bounded by unistratose layers dorsally and, in part, 
ventrally. However, the latter species has long, strap- 


like lobes (branches) and very different sculpturing on 
the spores. R. membranacea can bear some resemblance 
to Cyathodium in the form of the thallus, but the latter 
genus is readily distinguished by the conspicuous dorsal 
pores bounded by 2-4 concentric rings of narrow cells. 


subgen. Riccia 


8. Riccia atropurpurea Sim, Trans. Roy. Soc. 
South Africa 15: 11. 1926. 


Thallus medium-sized, lobes to 10 mm long, 1.0— 
1.5(—2.0) mm wide, 1.5—2 x as wide as thick in 
section, in incomplete rosettes or crowded 
patches, dorsally glaucous green, with whitish, 
undulate margins, and flanks brown or violet. 
Ventral scales large, imbricate, with hyaline bor- 
ders and reddish-purple bases. Monoicous. Spores 
blackish-brown, subglobose, 75—105(-120) um, 
lacking a wing (or rarely with an imperfect wing 
less than 2 um wide); ornamentation of well de- 
veloped reticulations, similar on both faces; distal 
face with 10—12(—14) alveoli across the diameter, 
(7.5-)10-15 jum wide; proximal face lacking 
trilete ridges; the alveoli with low thick walls 
which are only slightly raised at the angles so that 
the spores are bluntly tuberculate in profile. 


On soil in a range of habitats, including on the sides of 
roads and paths, in grassland and over rocks, often 
growing in full sun. In West Africa, recorded only from 
Nigeria, Benin and Ghana; otherwise from Rwanda and 
Tanzania southwards to South Africa. R. atropurpurea 
is a variable species, and its identification can some- 
times be problematic. In crowded patches, the branches 
are long, narrow, linear, but where scattered, thalli are 
often more robust, and in dry conditions the plants may 
be small and stunted. The grey- or glaucous-green col- 
our and undulate hyaline margins of the thallus are good 
characters, though not definitive. R. atropurpurea can 
closely resemble R. lanceolata, which also has hyaline 
thallus margins, but the spore ornamentation is very 
different. 


9. Riccia congoana Steph., Bull. Herb. Boissier 6: 
20. 1898. 

Riccia rhodesiae S.W.Arnell, Bot. Notiser 105: 313. 1952. 

Riccia berriei E.W.Jones, Trans. Brit. Bryol. Soc. 3: 224. 
1957. 


Riccia nigrosquamata E.W.Jones, Trans. Brit. Bryol. Soc. 
S22 Obi 

Riccia aegyptiaca S.W.Arnell, Bot. Notiser 116: 9. 1963. 

Riccia limbatoides O.H.Volk, Vegetatio 55: 58. 1984, nom. 
prov. 

Thallus relatively large, lobes to 12(—15) mm 

long, 3-4(—5) mm wide, 3-4 x as wide as thick in 

section, scattered or in partial rosettes, dorsally 

glaucous or bright green, usually with a violet 

border, sharply grooved near the apex, the groove 
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Fig. 32. Riccia congoana. A: thallus, moist, in dorsal view. B: thallus, dry, in dorsal view. C: branch in ventral view. D: 
thallus cross-section. E: epithelial cells and air pores (hatched), from above. F: epithelial and assimilation tissue, cross- 
section. A,B,E,F: Malawi, Perold 747, 763; C: Congo, Volk 978; D: Zimbabwe, Arnell 1332. (from Perold, 1999b). 


————————11 mm(D-J) 


ps 


Fig. 33. Riccia crinita. A,B: thalli in dorsal view. C: thallus branch in ventral view. D-J: serial cross-sections of thallus 
from apex to base. K: epithelial cells and air pores (hatched), from above. L: epithelial and assimilation tissue cross-section. 
M: cilia. A-M: Southern Africa, Henderson 658. (from Perold, 1999b). 


becoming shallow with age but persisting, flanks 
violet-black or green beneath. Ventral scales 
large, imbricate, slightly exceeding the margin 
where they form a scalloped fringe; when dry, 
thallus margins inflexed, with the deep reddish- 
purple to violet-black scales covering most or all 
of the dorsal surface. Monoicous. Spores yel- 
lowish- or reddish-brown, 80-135 um, globose, 


without a border, ornamentation reticulate, similar 
on distal and proximal faces; distal with 6—8(—10) 
alveoli across the diameter, 12-20 um wide, the 
walls thin, tall, raised at the angles into truncate, 
plate-like papillae. 

On clayey or sandy soils in a range of open and semi- 


shaded habitats, including on the edges of roads and 
tracks, amongst sparse grass, on rock outcrops, in open 
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Fig. 34. Riccia discolor. A,B: thalli in dorsal view. C: thallus, side view of ventral surface. D.E: thallus, cross-section. F: 
epithelial cells and assimilating tissue, cross-section. A,C,D,F: Nigeria, Jones 873; B,E: Nigeria, Jones 834. (from Jones, 


1957b). 


scrub and woodland. Very widely distributed from Ni- 
geria to Sierra Leone, and from Chad and Sudan south- 
wards to South Africa. R. congoana is very variable, but 
is distinguished by the relatively large thallus, the very 
sloping flanks covered by large, imbricate, shiny, 
blackish scales, which are especially prominent when 
the margins of dry thallus are inrolled, and the rather 
pale spores with distinctive sculpturing. 


10. Riccia crinita Taylor, London J. Bot. 5: 415. 
1846. 

Riccia trichocarpa M.Howe, Bull. Torrey Bot. Club 25: 
184. 1898; Riccia ciliata subsp. trichocarpa (M.Howe) 
R.M.Schust., Hep. Anth. North America VI: 703. 1992. 

Riccia canescens Steph., Sp. Hepat. 1: 12. Apr. 1898; Ric- 
cia ciliata subsp. canescens (Steph.) R.M.Schust., Hep. 
Anth. North America VI: 700. 1992. 

Thallus small to medium sized, lobes to 5 mm 

long, 1.0—1.5 mm wide, 1—2 x as wide as thick in 

section; in incomplete rosettes or crowded 
patches; dorsally glaucous green; margins with 
numerous slender cilia to 0.95 mm long, cilia usu- 
ally also present over sporophytes. Ventral scales 
adherent, purple to nearly black. Monoicous. 

Spores triangular-globose, 100-120 um, wingless, 

ornamentation reticulate and similar on distal and 

proximal faces, alveoli extending to margin, 12— 

14 across the diameter, walls thick and heavily 

encrusted with granules: on proximal face trilete 

ridges indistinct. 

On soil in grassland, amongst rocks, by the sides of 

roads and paths. In West Africa, recorded only from 

Niger, north of Niamey; elsewhere in Africa, scattered 


records from Socotra, and Kenya southwards to Na- 
mibia and South Africa. R. crinita is easily recognised, 
being the only tropical African species of Riccia, except 
R. microciliata, with ciliate margins of the thallus (R. 
natalensis and R. mammifera, known only from South 
Africa, also have marginal cilia). R. microciliata has 
shorter, arched cilia, and the spore ornamentation lacks 
granules. It is not known from West Africa. 


11. Riccia discolor Lehm. et Lindenb., Nov. Min. 
Cogn. Stirp. Pugillus 4: 1. 1832. 


Riccia intermedia E.W.Jones, Trans. Brit. Bryol. Soc. 3: 
214. 1957. 


Thallus medium-sized to relatively large, lobes 12 
mm long, parallel-sided, (1—-)2—3 mm wide, 3-5 x 
as wide as thick in section, sharply grooved at 
apex, becoming flatter; in gregarious patches; 
dorsally glaucous green in the younger parts, be- 
coming blotched with violet-red; margins blackish 
violet, thin and usually undulate, the flanks deep 
violet (but green in some hygrophytic forms); 
apex of thallus rounded, at the onset of drought 
frequently descending into the soil, and forming 
tubers. Ventral scales narrow, distant, not imbri- 
cate, violet, reaching but not exceeding the mar- 
gins of the thallus. Assimilating tissue with fila- 
ments enclosing narrow, inconspicuous chambers 
which are best developed towards the thallus mar- 
gins. Cells of assimilating tissue very large, (50- 
)60—70(—90) um wide. Dioicous. Spores uncom- 
mon, dark red to blackish-brown, (90—)100~125(— 
150) um, subglobose, wing absent (occasionally 
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Fig. 35. Riccia lanceolata. A-C: thalli in dorsal view. D,E: thalli, dorsal view. F: cross-section of branch. G: cross-section 
of thallus towards base. H: collapsed epithelial cells, and assimilation tissue towards margin, with scale attached. J: intact 


epithelial cells, and assimilation tissue, cross-section. K: epithelial cells from above, with air pores (hatched). 


A-C,F: 


Rwanda, Fischer 445; D: Uganda, Chancellor 25. F: Uganda, Jones 578. G-K: Rwanda, Frahm 6524. (A-C,F from 
Fischer, 1995; E,F from Jones, 1957b; G-K from Perold, 1993a). 


with an imperfect border less than 2.0 um wide), 
ornamentation reticulate, similar on distal and 
proximal faces, the alveoli + complete, walls 
thick, low, slightly raised into blunt projections at 
the angles; distal face with 5—6 alveoli across the 
diameter, 12—15(—18) tm wide; proximal face 
lacking trilete ridges, with 6—7 alveoli across the 
diameter. 


In shade under grass or shrubs in savanna, or sometimes 
in full sun on shallow soil or over rocks, on damp 
streambanks, by paths, in ditches; 480-1300 m. R. dis- 
color is the commonest Riccia in the Guinea savanna, 
where it is often annual, forming tubers at the onset of 
the dry season, from which aerial shoots rise again in 
the rainy season. In West Africa, it is known from Nige- 
ria, Benin and Ivory Coast, but is doubtless more wide- 
spread. Elsewhere in Africa, locally in tropical East 
Africa from Kenya and Uganda to Zimbabwe. R. dis- 


color is very variable. In hygromorphic forms, the thal- 
lus is thin, the margins fail to cover the dorsal surface 
when dry, and filaments in the assimilating tissue are 
weakly developed and present only in the centre of the 
thallus. In xeromorphic forms, the thallus is more 
sharply grooved and folds up when drying, and fila- 
mentous assimilating tissue is well developed. Often, 
however, populations include broad and narrow forms 
which are cytologically distinct, the broad (2.0—2.5 mm) 
plants being mostly female, and the narrower (1.0—2.0 
mm) plants mostly male. 


12. Riccia lanceolata Steph., Hedwigia 27: 110. 
1888. 

Riccia lanceolata var. erythraea Gola, Annali di Botanica, 
Roma 13: 60. 1914; Riccia erythraeae Steph. ex Chio- 
venda, Nuovo Giorn. Bot. Ital., ser. 2. 26: 113. 1919, 
nom. inval.; Riccia erythraea (Gola) Cufod., Phyton 
(Horn) 4: 80, 1952. "erythraeae". 
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Fig. 36. Spores (SEM). Riccia congoana - A: distal face; B: proximal face. Southern Africa, Perold 394. Riccia crinita - 
C: distal face; D: proximal face. Southern Africa, Perold 102. Riccia discolor - E: distal face; F: proximal face. Zambia, 
Bingham 8108. Riccia nigerica - G: distal face; H: proximal face. Nigeria, Jones 1167. (A-D from Perold, 1999b; E-H 
from Perold, 1986). 
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Fig. 37 Spores (SEM). Riccia lanceolata - A,C: distal face; B,D: proximal face. A,B: Ivory Coast, Porembski & Biedinger 
1313. C,D: Rwanda. Frahm 6524. Riccia saharensis - E: distal face; F: proximal face. Niger, Chudeau s.n. (A,B,E,F 


from Perold, 1996; C,D from Perold, 1993). 


Thalli medium-sized, variable in shape and size, 
in crowded patches, rarely in rosettes. Lobes to 
8.5 mm long, 1—-1.5 mm wide in small forms, to 
2.5 mm wide in large forms, 2—2.5 x as wide as 
thick in section, narrowed proximally, the termi- 
nal segment lanceolate, widest near the middle 
and narrowed to the rounded apex, sharply 
grooved dorsally, the groove persisting into the 
older parts. Dorsal surface green to glaucous 
green, margins narrowly hyaline, sometimes with 
a violet band just inside, the flanks and often the 


whole of the under surface dark violet, appearing 
striped. Ventral scales large, imbricate, reaching 
or even exceeding the margin of the thallus, deep 
violet, with hyaline margins. Cells of assimilating 
tissue 20-30(-45) um wide. Monoicous. Spores 
80-120 um, with crenate, roughened or erose 
wing 2—3 um wide (5—6 um in some specimens); 
distal face with (5—)6—8, often incomplete, alveoli 
across the diameter, (10—)12—22 um wide, seldom 
reaching the border; proximal faces plane, with 
well developed trilete ridges, usually with a few, 
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Fig. 38. Riccia nigerica. A-C: thalli in dorsal view. D: ventral margin of thallus. A-D: Nigeria, Jones 225 (type). (from 


Jones, 1957b). 


faint, disconnected, thickened bands towards the 
apex of the tetrahedron, but occasionally the 
thickened bands more numerous and forming im- 
perfect small alveoli. 

On soil in a wide range of habitats, usually in drier 
places than R. discolor, by paths, near streams, in sandy 
depressions, on thin soil overlying rocks or at their base, 
in open soil in savanna grassland, in open woodland and 
under shrubs. Widely distributed in the Guinea savanna 
zone, recorded in West Africa from Nigeria, Ghana, 
Benin, Ivory Coast and Niger; otherwise scattered loca- 
tions from Eritrea southwards to Malawi and Mozam- 
bique. R. lanceolata is differentiated from related spe- 
cies by the green colour of living plants, the striped 
flanks, the narrowly hyaline thallus margins, and espe- 
cially by the distinctive sculpturing of the spores. 


13. Riccia nigerica E.W.Jones, Trans. Brit. Bryol. 
Soe: 3:.225.51957. 


Thallus medium-sized to large, lobes 5—15 mm 
long, 1.5—2.0(-3.0) mm wide, 3-4 x as wide as 
thick in section, parallel sided, the apex rounded 
and emarginate, sharply furrowed, the furrow 
becoming shallower with age but persisting; the 
margins thin, acute, slightly or strongly undulate, 
slightly reflexed in the older parts. Dorsal surface 
green, the margin narrowly hyaline, the flanks 
usually violet below. Ventral scales narrow, dis- 
tant, hyaline (sometimes with a tinge of violet), 
not imbricate, reaching but not exceeding the 
margin, soon disappearing. Cells of assimilating 
tissue 30-40 um wide. Monoicous. Spores dark 
brown, 80-125 pum, globose-tetrahedral, not 
winged, ornamentation reticulate, similar on distal 
and proximal faces; distal face with ca. 7 alveoli 
across the diameter, 15-20 um wide, the walls 
raised into low papillae at the angles; proximal 
face lacking trilete ridges. 


On earth banks of a drainage channel, soil in a banana 


plantation, and on paths. Known only from a few col- 
lections from the forest zones of Cameroon and Nigeria, 
and probably less xerophytic than allied species. 


14. Riccia saharensis Steph. ex Jovet-Ast, Rev. 
Bryol. Lichénol. 26: 62. 1957. 


Thallus medium-sized, + deeply lobed (branched), 
not in rosettes, but forming irregularly intricate 
patches. Thallus lobes to 12 mm long, 2-4 mm 
wide, 1.5 x as wide as thick in section towards the 
apex, 2~2.5 x as wide as thick in the older parts, 
strongly furrowed up to the base, apex entire or 
weakly notched to shortly bifurcate, often 
rounded. Dorsal surface glaucous green when 
young, becoming grey-violet, then grey-brown; 
ventral surface dark purple. Ventral scales hya- 
line, but basal part violet-pink, very regularly 
arranged, not exceeding the thallus margins. Edge 
of thallus acute (cross-section), often slightly un- 
dulate, with a narrow but distinct, often somewhat 
undulate, greyish or whitish margin, the colour 
conferred by encrustations of calcium carbonate 
around the acute marginal cells. Epidermal cells 
strongly convex, sometimes nearly hemispherical, 
with thin walls; air pores triangular. Convex part 
of cells encrusted with calcium carbonate, giving 
the thallus a greyish colour. Assimilation tissue 
not very thick, occupying only 0.25-0.5 the total 
thickness, consisting of vertical columns of 4 
cells. Dioicous. Spores red-brown to nearly black, 
100-117 ym, subglobose, lacking a wing and 
trilete ridges, ornamentation reticulate, distally 
with 7-9 alveoli across the diameter. 


This species is known from only a few small collections 
from one site in Niger - a damp, sandy bank above a 
shallow ditch between bands of hygrophytic and meso- 
phytic vegetation. It appears to be closely similar to R. 
argenteolimbata O.H.Volk et Perold, which is known 
from eastern and southern Africa. 
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Fig. 39. Riccia saharensis. A: thallus, moist, in dorsal view. B; thallus, dry, ventral surface exposed. C,D: thalli showing 
the median distribution of sporangia. E-H: cross-sections of thallus from apex to base (heavy shading indicating the part of 
the thallus tinged violet). J: strongly rounded epithelial cells on dorsal surface. K: epithelial cells in older part of thallus, 
showing triangular air spaces, and crystalline deposits in cells. L: cross-section of thallus margin, showing calcareous en- 


crustation. M: epithelial cells and assimilation tissue, cross-section. N: ventral scale. 


(from Gillet & Jovet-Ast, 1957). 


A-N: Niger, Chudeau s.n. (type). 


RICCIOCARPOS Corda 


A cosmopolitan monospecific genus closely allied to Riccia subgen. Ricciella, from which it differs 
principally in the presence of large ventral scales, well defined pores in the upper epidermis, and small 


oil cells in the scales and the epidermis. 


Literature: Perold (1999b). 


1. Ricciocarpos natans (L.) Corda, in Opiz, Bei- 
trage zur Naturgeschichte 12: 651. 1829; Ric- 
cia natans L., Syst. Nat., ed. 10: 1339. 1759. 


Thallus relatively large, 20-30 mm across, gre- 
garious in partial rosettes or in dense mats (or 
sometimes as scattered individuals), olive-green to 
yellow-green, margins tinged with purple, dor- 
sally convex and areolate, texture firm. In aquatic 
forms, branching dichotomous, shortly or deeply 
divided, lobes diverging, 8-14 mm long x 3-7 
mm wide, less than 1 mm thick, apex rounded, 
emarginate, median groove pronounced along the 
length of the thallus; ventral scales large, con- 
spicuous, violet to brown, to 10 mm long, 0.35— 
0.6 mm wide, the scale margins remotely and 
sharply toothed, oil cells occasional, scattered. In 
terrestrial forms, branching dichotomous, forming 


a lobed thallus, but not forming diverging, sub- 
parallel lobes, scales small and inconspicuous, to 
ca. 0.6 mm long. Assimilation tissue occupying 
most of the thickness of the thallus, large air 
chambers in several layers, storage tissue with 
scattered oil cells. Dioicous or monoicous. Cap- 
sules very rare, probably not known from Africa. 
From elsewhere, spores reported to be 45-55 um, 
pale to dark brown, rounded-triangular, with 6-8 
poorly defined alveoli (6—)7—8 tm wide across the 
distal face. 


Floating in open water or lying on wet mud at the edge 
of permanent pools. Apparently rather rare in Africa: in 
West Africa, records only from Ghana and Nigeria, both 
from swamps and associated with Azolla and Salvinia. 
Elsewhere in Africa, there are scattered records from 
Kenya southwards to South Africa. 
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Fig. 40. Ricciocarpos natans. A: dorsal face of thallus of aquatic form. B: thallus cross-section. C: dorsal epidermis with 
air pore (hatched). D: part of thallus in dorsal view, with oil cells (solid specks) overlying air chambers (left), thin marginal 
area (right). E: ventral scale. F: enlarged tip of ventral scale, showing oil cells and toothed margin. A-F: South Africa, 
Ward s.n. (from Perold, 1999b). 


Order METZGERIALES 


Plants dorsiventral, usually thalloid, occasionally foliose, prostrate, ascending or erect. Thallus with a 
thickened central axis (midrib, ‘costa’) and thinner, lateral wings, the lateral wings undivided, lobed, or 
deeply dissected into leaf-like segments (‘leaves’). Thallus lacking air chambers and pores; ventral 
scales usually absent. Leaves (when present) undivided, longitudinally inserted or weakly succubous, 
several layers of cells thick towards the base. Underleaves lacking. Cells thin-walled, without trigones; 
oil bodies usually present. Dioicous or monoicous. Antheridia and archegonia within cavities, or on the 
surface of the axis and then surrounded by an involucre or scales, rarely naked. Sporophyte with foot, 
seta and capsule, surrounded by a calyptra and often by a pseudoperianth. Capsule globose to cylindri- 
cal, opening by 2-4 valves or irregularly, the wall 2—6-stratose. 


About 64 species of the Metzgeriales in 10 genera and 6 families are known from Africa, of which only 21 species 
in 7 genera and 4 families are currently confirmed from West Africa. The Metzgeriales are thalloid plants, the thal- 
lus in species of the Fossombroniaceae and Noteroclada (not in Africa) being deeply divided into leaf-like segments 
(‘leaves’). Such 'leaves' are usually longitudinally inserted, are always undivided (though they may have dentate or 
scalloped margins) and are several layers of cells thick at the base, in contrast to those of the Jungermanniales, 
which are one cell thick at the base. Leafy members of the Metzgeriales are also differentiated from the Jungerman- 
niales by the location of the archegonia on the dorsal or ventral surface of the plant - they are located at the apex of 
stems or branches in the Jungermanniales. 

African families and genera of the Metzgeriales that are not known from West Africa are the Allisoniaceae 
(Calycularia) and the Pelliaceae (Pellia), the latter confined, in Africa, to countries bordering the Mediterranean, 
and Socotra. Calycularia (C. crispula) is known from a few localities in East Africa from Ethiopia to Zambia, and 
might possibly occur in West Africa. 


Literature: Gradstein et al. (2001), Schuster (1992a). 


KEY TO THE FAMILIES OF THE METZGERIALES OF WEST AFRICA 


1. Plants apparently with leaves; leafy shoots elongated or forming small rosettes .............00.cccccccceeeeeeeeee 
dt bee haere eee ech Bet aie le A DEER EAE a le re EARNS, RR ie Fossombroniaceae (p. 70) 
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l. Plants:obviouslyithalloid, lacking appatentléayessc: 2.4.5.0 psccveeete cree ee ere ee ee 2 
2. Thallus with dark cell walls; underside of midrib with numerous archegonia and/or antheridia pro- 
jecting fromthe surface 3..50...0c hii aac eet ag ede ee fern prothallium 
2. Thallus lacking dark cell walls; underside of the midrib without numerous archegonia and/or an- 
theridiaiprojecting fromithejsurface ......2cce wade re re eer. 9 tye Re vos cae ott kes ee 3 
3. Thallus margins and underside of midrib with bristle-like hairs (sometimes sparse); gametoecia ven- 
te) Ro) 6 sts tg ee aay Ce MN hy! Cn ke ee eR 6, Ae «358 Metzgeriaceae (p. 86) 
3. Thallus margins and midrib lacking bristle-like hairs; gametoecia dorsal on thallus or on lateral 
Branches. cbc lei siege cote 0 fetes oae ss RO ae RS PI Oo Le, 4 
4. Midrib with narrow central strand; gametoecia dorsal on thallus .................... Pallaviciniaceae (p. 73) 
4. Midrib lacking central strand; gametoecia dorsal or lateral on thallus ................cccccsseeceesseeseeescenseeees 5 
5. Gametoecia on short lateral branches; ventral scales absent ................cccccsssesseeseeees Aneuraceae (p. 79) 
5. Gametoecia dorsal on thallus protected by scales; ventral scales present, especially near thallus apex 
(SOMEUIMES INCONSPICUOUS) he tee eo eh ct eee aie ee ee es (Allisoniaceae: Calycularia ) 


FOSSOMBRONIACEAE Hazslinszky 


The Fossombroniaceae are characterised by the semi-thalloid gametophyte with somewhat fleshy, 
crowded, often convoluted, incised laminae (usually referred to as leaves), the naked gametoecia pro- 
duced on the dorsal side of the stem-like costa, the large, thick-walled, ornamented spores, and the usu- 
ally purplish rhizoids. 


A family of four genera worldwide, three of which are small and localised, with only Fossombronia known from 
sub-Saharan Africa. The Fossombroniaceae are morphologically highly distinct, and may merit placement in a sepa- 
rate order, the Fossombroniales (Crandall-Stotler & Stotler, 2000). 


Literature: Schuster (1992a). 


FOSSOMBRONIA Raddi 


Plants semi-thalloid (but appearing foliose), with stem-like costa, the thallus usually deeply divided into 
leaf-like segments (‘leaves’), prostrate, simple or forked, in rosettes or straggling mats. Costa fleshy, 
flat or nearly so dorsally, convex ventrally, the cells with endophytic fungi. Rhizoids numerous, usually 
purplish (rarely hyaline or light brown). Leaves succubous with a long very oblique insertion, + oblong 
or cuneate, wider towards the apex, the apex broad, mostly irregularly lobed or toothed and undulate, 
mostly 2- or more stratose at the base but l-stratose over most of the lobe. Laminal cells large, thin- 
walled; oil bodies small, numerous, homogeneous. Dioicous or monoicous. Gametoecia naked, without 
scales. Antheridia yellowish, conspicuous, on the dorsal surface of the stem near the dorsal bases of the 
leaves. Archegonia scattered on the dorsal surface of the stem at the end of a shoot, the sporophyte sur- 
rounded by a campanulate + lobed pseudoperianth. Seta rather thick. Capsule spherical, prior to dehis- 
cence enclosed in a thin-walled calyptra, the wall of 2-stratose, rupturing irregularly. Spores large, 
thick-walled, ornamented with spines or lamellae. Elaters with 2—3 spirals, free inside the capsule. 


Species of Fossombronia are mostly rapidly-growing short-lived plants of seasonally wet soil; thus they are frequent 
in the wetter savanna districts but rare or absent in rainforest regions. Typical habitats include earthy or stony banks 
by roads, tracks and watercourses, often in places subject to disturbance. Fossombronia has a worldwide range, but 
the number of species is uncertain. Thirty species have been recorded from continental Africa, very few of which 
are known to be widely distributed, and some species from tropical Africa, which are supported only by old records, 
require confirmation. Our knowledge of the tropical African species is very incomplete, and this is certainly the case 
for West Africa, where only three taxa have been recorded, though there are doubtless others yet to be discovered 
and described. Moreover, the identity of two of these taxa remains uncertain. In contrast, the genus has been well 
studied in southern Africa and many new species recently described. 

Fossombronia has often been regarded as intermediate between the thalloid Metzgeriales and the leafy Junger- 
manniales, but there is no connecting link (Schuster, 1992a; Paton, 1999). The leaves are referable to segments of a 
deeply divided thallus. The vegetative organs offer few features that are sufficiently stable and clear to be useful in 
defining species. Mature spores are usually essential for identification, when the characteristic ornamentation of 
spines or lamellae has developed. The gross ornamentation of the spore can be seen reasonably well using a 
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Fig. 41. Fossombronia indica. A: plant in dorsal view, with mature capsules. B,C: spores, distal face. D,E: spores, proxi- 
mal face. Fossombronia husnotii. F: plant in dorsal view, with perianths and capsules. G: shoot apex in ventral view. H,J: 
spores, distal face. K,L: spores, proximal face. A-E: Nigeria, Jones 885a; F-L: Burundi, J. Nelessen s.n. (Onraedt 
63B7329). (drawn by O. Van de Kerckhove). 


light microscope, but SEM is essential to demonstrate the fine details which are sometimes required for species 
identification. Mature spores are most likely to be found in the latter part of the rainy season. The mature capsules 
dehisce very readily, so that even if they are present when a plant is gathered they may all have burst and dispersed 
their spores by the time they arrive in the herbarium. It is often difficult to recover spores from herbarium speci- 
mens, and collectors should therefore always isolate mature capsules in small separate mini-packets. 


Literature: Jones & Harrington (1983), Paton (1999), Perold (1999a), Vanden Berghen (1965, 1972b). 


Pei zGids GOlGUMESS. OF Vem Male DLO WM 4.3 pcsi: gos. oa 7. Govstides nettasbuntsveata acs ars cseer sn esaene eet: 1. F. husnotii 
MURA SAMAR SMT GAs Race Re PIE ce hehe iB SoD gh db oo or veer Sue audeslnenpcb ens go can hdr Mhcset avesate Met dvessc le sobesstidane 2 
2A SPOLES OM AME RES WILD SPINES Hiss sae s-sosors senders ovoneseatcesne (F. caespitiformis - see under F. husnotii) 


2. Spores ornamented with lamellae 
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3. Lamellae forming network of polygonal alveoli 
3. Lamellae simple or furcate, not forming alveoli 


1. Fossombronia husnotii Corb., Mém. Soc. Sci. 
Nat. Cherbourg 26: 253. 1889. 


Plants relatively large, light green; shoots to 4 mm 
wide; branches often penetrating the substrate and 
forming tubers; rhizoids colourless or very pale 
brown, without any tinge of violet. Leaves shal- 
lowly and irregularly lobed, crisped, ca. 1.5—2.0 
mm long. Cells thin-walled, 30-40 um wide x 
35-55 um long. Dioicous or monoicous. Spores 
yellowish-brown, (45—)50—60 um, the lamellae on 
the distal face very variable, sometimes radiating 
irregularly with the longer ones branched, some- 
times enclosing a few polygons near the centre of 
the face, but not alveolate all over; in light micro- 
scope view, appearing to have 20-26 spines 
around the circumference, some of which are 
partly connected by wings; proximal face of spore 
with a few disconnected short irregular thickened 
bands. Elaters 6-9 um wide, mostly with 3-spiral 
bands, but some with only 2-spiral bands, the 
bands 2—3 um wide. 


On moist soil, or on thin soil overlying rock. In West 
Africa, reported from Cameroon (Mt. Cameroon) and 
Nigeria (Zaria, Bauchi Plateau), but the identity of these 
collections remains uncertain. 

Specimens from Sierra Leone (Loma Mountains) 
have been re-determined as F. indica (C. Cargill, in 
litt.), whilst the identity of other West African speci- 
mens have yet to be confirmed. The colourless rhizoids 
and the constant production of descending stolons and 
tubers have been regarded as important diagnostic fea- 
tures of F. husnotii. However, colourless rhizoids have 
been detected in other species of Fossombronia, in- 
cluding F. caespitiformis, and this fact, together with 
the puzzling variability of the plants traditionally in- 
cluded within this taxon (including the very variable 
pattern of lamellae on the spores), has given rise to 
doubts about its status. Even though the identity of West 
African material is uncertain, we provide an illustration 
of F. husnotii to show its general appearance. Unfortu- 
nately, a West African specimen of 'F. husnotii’ with 
mature spores was not available for drawing. 

F. caespitiformis resembles F. husnotii in size, and 
likewise forms tubers. It has purple (occasionally hya- 
line) rhizoids, and spores which bear flat spine-like 
processes 5-6 pm long on their distal face. It is wide- 
spread in Mediterranean countries including North Af- 
rica, and has been confirmed from Ethiopia. (ed.). 


2. Fossombronia indica Steph., Sp. Hepat. 6: 73. 
1917. 

Fossombronia occidento-africana 8.W.Arnell, Bot. Notiser 
105: 317. 1952. 


vhradbewtvbete ete darauk od ola ste ectneen an kr tare heuer 2. F. indica 
bac eeoty 3. F. aff. pusilla 


Plants small and often delicate; shoots to 2 mm 
wide, unbranched or occasionally dichotomous, 
not forming tubers. Stems 0.4-0.5 mm wide x 
0.25—0.30 mm thick, oval in cross-section; rhiz- 
oids purple or very dark red. Leaves ca. 0.7—1.5 
mm long and wide, oblong or _ rounded- 
trapezoidal, slightly narrowed to the insertion, the 
apex truncate and retuse or rounded and very 
shallowly lobed, often undulate. Cells in mid-leaf 
25-45 um wide x 35-60 um long, at base 60-100 
um long, the walls thin, lacking trigones; cuticle 
smooth. Monoicous, probably protandrous. Invo- 
lucres obconic, 1.4 mm tall, the mouth irregularly 
lobed. Capsules to 0.6 mm in diameter, the inner 
wall thickenings predominantly nodular through- 
out. Spores 36-50 um; the distal face irregularly 
alveolate, the alveoli 4-6 um wide, ca. 8-10 
across the diameter of the spore, raised at the an- 
gles into processes 2-3 um tall; proximal face 
with a distinct or indistinct triradiate mark or 
ridge, with each segment densely covered with 
short low lamellae; in light microscope view ap- 
pearing to have 30-40 spines around the circum- 
ference. Elaters mostly with 3-spiral, but often 
with 2-spiral bands at one or both ends, and a few 
entirely 2-spiral. 


On moist soil or rock. In Africa, known only from Cam- 
eroon to Sierra Leone, where it seems to be widespread 
and apparently the commonest species of Fossombro- 
nia. The above description is based on collections of F. 
occidento-africana from Sierra Leone and Ghana. Di- 
agnostic features of this taxon include its small size and 
delicate habit, small involucres and capsules, capsule 
wall thickenings mostly nodular throughout (nodular 
thickenings in most Fossombronia taxa are confined to 
the upper portion of the capsule), and the dense, short 
lamellae on the proximal face of the spore. Although 
other authors (Perold 1998d; Jones & Harrington 1983) 
indicate that tubers are absent in this species, they have 
been observed in some of the Sierra Leone populations. 
Scott & Pike (1988a) considered that in vegetative and 
spore characters, F. occidento-africana is identical to F. 
indica, the latter name having priority. 


3. Fossombronia aff. pusilla (L.) Nees, Naturg. 
Europ. Leberm. 3: 319. 1838; Jungermannia 
pusilla L., Spec. Plant. ed. 1: 1136. 1753. 


Plants resembling F. indica (F.  occidento- 
africana) in size and habit, and also in the lack of 
tubers, the purple rhizoids and being monoicous. 
Spores 35-45 um in diameter; distal face with 
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lamellae + radially arranged, sometimes with 1-2 Nigeria (Bauchi Plateau). This taxon was assigned by E. 
that cross the whole diameter, the others shorter W- Jones to F. pusilla, and may be that species. How- 
and not reaching the middle, often forked. hardly ever, spores from the Nigerian collection have not been 
anastomosing; in light microscope view appearing examined using SEM, and the identity of this taxon 
‘a, havenee 1 peocpine saroundithemeieatiice remains uncertain. Unfortunately, the Nigerian collec- 


r ; tion could not be found and, therefore, it has not been 
ence of the spore. Elaters 7-9 ym wide, with 2—3- possible to provide further details or a drawing. In sub- 


spiral bands. Saharan Africa, F. pusilla has been confirmed from 
On moist soil, sometimes on thin soil over rocks; Réunion, South Africa, Tanzania and Uganda. 


PALLAVICINIACEAE Migula 


Plants thalloid, linear, (2—)3—9(—10) mm wide, prostrate or erect, simple or forked, with a multistratose 
midrib grading to a unistratose lamina, sometimes with ventral branches. Midrib with | central strand of 
incrassate or thin-walled cells (in non-African species, rarely 2—3 strands); ventral scales lacking. Oil 
bodies granular. Dioicous. Gametoecia on the dorsal surface of the midrib, with scales; antheridia in a 
long band on or beside the midrib (sometimes in 2 ranks, one on either side of the midrib), hidden under 
laciniate scales; archegonia in small groups, surrounded by a scale-like or closed-tubular involucre. 
Sporophyte surrounded by a deeply laciniate pseudoperianth or a fleshy calyptra. Capsule ellipsoidal to 
narrow-cylindrical, opening into 2(—4) valves. Spores small, unicellular. Elaters with 2-3 spiral bands, 
free, not attached to capsule valves. Vegetative reproduction unknown in African species. 


A family of about nine genera, mostly in the southern hemisphere, of which four genera are found in sub-Saharan 
Africa. The special features of the Pallaviciniaceae are a midrib with 1(—3) central strand(s), elongate capsules usu- 
ally opening by only two valves (sometimes four), and elaters free inside the capsule, not attached to the valves. 


Literature: Grolle (1993), Grolle & Piippo (1986), Schuster (1992a). 


1. Female involucre a laciniate cup-like structure surrounding the archegonial group; tubular pseudo- 
perianth longer than involucre, developing after fertilisation; calyptra rather thin, usually hidden 
rd CALE SCALA ONE Gl ALE A oda ol ceed ste rete Case By Ah a Mc RES Pg, SPM ao Ten ie tN ween By 2 
1. Female involucre a deeply-incised, laciniate scale covering the archegonial group, and inserted only 
on its basiscopic and lateral sides; pseudoperianths lacking; calyptra fleshy, rigid, exposed, bearing 
YE GUS 218) 1S PETIT 0:2), Cee a ae Sire rye BE Aor ua Bs ha nye Sys CRA aM 3 
2. Thallus dendroid, with 2-4 times + regular terminal branching of aerial frond; midrib of thallus in 
well developed fronds to ca. 0.5 frond width; margin + conspicuously dentate to coarsely spinose; 
androecia scattered along midrib (not in 2 ranks); gynoecia always situated at a bifurcation. Eastern 
ANG SOIC TEA LINC AM ttre ret keene Me tae ae rteTS eae tet eee ee e.  OL e (Jensenia) 
2. Thallus procumbent to ascending, not dendroid; terminal branching irregular and usually infrequent; 
midrib of well developed thalli not more than 0.3 thallus width (usually less); margin + entire, or 
with small blunt teeth; androecia in 2 ranks, 1 on either side of midrib); gynoecia arranged without 
correlation to the branch furcations, usually single, or a few scattered along midrib ...... Pallavicinia 
3. Cell walls of central strand incrassate, much thicker than those of surrounding parenchymatous tis- 
sue; central strand visible through dorsal surface of thallus; thallus dendroid-erect or not ................. 
etc Bick ie cher SEE SSR Rr OPER EB: Site te SO ARE hy RMR pert iy ca hin hy errr ee hee Symphyogyna 
3. Cell walls of central strand not incrassate, much thinner than those of surrounding parenchymatous 
tissue; central strand not or only indistinctly seen through dorsal surface of thallus; thallus not den- 
CICONE CLEC baa nec ie nt nh RI URI SL Eat ash pM vc Rea eee AN sig es hp Ps ee Re sce Symphyogynopsis 


PALLAVICINIA Gray 


A small genus of about 10 species worldwide, most of which are Asiatic or subantarctic in distribution. 
One species in sub-Saharan Africa. Pallavicinia can closely resemble Symphyogyna, but fertile female 
plants are immediately recognised by the cup-like involucres. However, sterile thalli are difficult to 
separate (see under P. lyellii). 
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0.5 mm (H) 


Fig. 42. Pallavicinia lyellii. A: female thallus with involucres, in dorsal view. B: male thallus with antheridial scales, in 
dorsal view. C: thallus in cross-section. D: central strand of thick-walled cells. E-G: marginal teeth of thallus, each tipped 
with a slime papilla. H: antheridial scales, showing position of antheridia. J: part of female thallus, with two involucres, one 
with pseudoperianth. A,C-G,J: Dem. Rep. Congo, de Witte 07156; B,H: South Africa, Arts 121/14. (drawn by O. Van de 


Kerckhove). 


Literature: Grolle (1993), Perold (1993b), Schuster (1992a), Vanden Berghen (1965, 1972b). 


1. Pallavicinia lyellii (Hook.) Carruth., J. Bot. 
Brit. Foreign 3: 302. 1865; Jungermannia ly- 
ellii Hook., Brit. Jung. tab. 77. 1816. 

Jungermannia byssophora Lehm. et Lindenb. in Lehmann, 
Noy. Min. Cogn. Stirp. Pugillus 4: 36. 1832; Blyttia 
byssophora (Lehm. et Lindenb.) Nees in Gottsche et 
al., Syn. Hep.: 478. 1846; Pallavicinia byssophora 
(Lehm. et Lindenb.) Trevis., Memorie Real. Ist. Lom- 
bardo Sci. Mat. Nat., ser. 3, 4: 427. 1877. 

Pallavicinia pilifera Steph., Hedwigia 30: 271. 1891. 

Pallavicinia attenuata Steph., Bull. Soc. Roy. Bot. Bel- 
gique 32(2): 37. 1893. 

Thallus green, to 6 cm long, 3-6 mm wide, pro- 

cumbent to ascending, often in mats, not or 

sparsely branched, or with ventral branches aris- 

ing from the midrib. Midrib thickened, ca. 0.12— 

0.17 of the thallus width, with | central strand of 

narrow, thick-walled cells, visible through the 


thallus from above. Thallus wings 1 cell thick, 
plane or somewhat undulate, marginal cells often 
narrowly rectangular; margins entire or with 
small, blunt teeth, often larger towards apex, up to 
5-celled; 1-2-celled slime-hairs on margins and at 
apex. Dioicous. Androecia of 2 rows of antheridia, 
1 on each side of the midrib, hidden by laciniate- 
dentate scales. Archegonia in clusters scattered on 
the midrib, enclosed in a cup-like involucre with a 
fringed mouth. Sporophyte surrounded by a long, 
tubular pseudoperianth; calyptra rather thin, usu- 
ally hidden within the pseudoperianth. Spore sur- 
face reticulate or punctate. 

In Africa, P. lyellii mainly occurs in forested areas, 
often along streambanks, whereas in temperate areas it 
is often in more open habitats, albeit shaded and humid, 
such as in bogs or on sandstone rock outcrops. In 
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Fig. 43. Symphyogyna brasiliensis. A: female thallus. B: female thallus with laciniate scales and calyptra. C: male thallus 
with laciniate scales. D: thallus cross-section. E: central strand of thallus, showing thick-walled cells. F-H: involucral 
scales. A-H: South Africa, Vanden Berghen s.n., as S. lehmanniana. (drawn by O. Van de Kerckhove). 


West Africa, it has been recorded only from Cameroon 
(Augier, 1985), Nigeria (Ojoja Province) and S40 Tomé. 
It is widespread but local in eastern to southern Africa. 
Fertile female plants of P. lyellii are usually clearly 
distinguished from Symphyogyna brasiliensis by the 
cup-like involucre. However, in young gynoecia, before 
the archegonia have been fertilised, the difference be- 
tween the involucre in Pallavicinia and Symphyogyna is 
by no means clear-cut, and at this stage the perianths are 
still undeveloped. When sterile, the presence of slime- 
hairs on the margin of the thallus can be used to sepa- 
rate the two taxa. Slime-hairs consist of a slime-papilla 
on a stalk 14 cells long. They occur along the thallus 
margins in P. lyellii, especially near the thallus apex, but 
in S. brasiliensis, they are confined to the extreme apex 
(sometimes occurring ventrally at the apex), never oc- 


curring along the thallus wings. However, they are frag- 
ile, often evanescent, cannot necessarily be found on 
every branch or in poorly developed plants, and may be 
difficult to find anywhere on the thallus, especially in 
herbarium specimens. Vestiges of the slime-hairs may 
be present as short teeth in older parts of the thallus. 


The only African species of Symphyogyna that has mar- 
ginal slime-hairs is S. volkensii, a plant of high moun- 
tains in East Africa, but that is typically a more robust 
plant with a different spore ornamentation. The diffi- 
culty of distinguishing between sterile plants of P. lyellii 
and Symphyogyna brasiliensis means that it is impossi- 
ble to say exactly what the distribution is, but on the 
evidence of fertile plants, S. brasiliensis seems to be 
much the more abundant species. 


SYMPHYOGYNA Nees et Mont. 
Plants either upright, dendroid and freely branched, or procumbent and not or sparingly branched. 
Thallus consisting of a unistratose lamina with a well defined midrib, plane dorsally, convex ventrally, 
of thin-walled parenchyma containing a central strand of small, thick-walled cells. Dioicous. Antheridia 
in a row on the dorsal surface of the midrib, covered by laciniate scales. Archegonia in small groups 
above the midrib, partly surrounded by a group of scales which are largest behind the archegonial 
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Fig. 44. Symphyogyna podophylla. A: female frond showing basal stolon with rhizoids. B: female frond with calyptra. C: 
female thallus showing position of gynoecia at bifurcations. D: female thallus with calyptra and basal scales. E: gynoecial 
scale. F: male thallus with antheridial scales. G,H: antheridial scales, showing partly hidden antheridia. A: Africa, Ester- 
huysen. B: Tanzania, Hedberg. C-H: Malawi, Kungu 3288a. (A,B redrawn from Vanden Berghen, 1965; C-H drawn by M. 
J. Wigginton). 


group. Pseudoperianths lacking. Capsule oblong-oval, enclosed in a fleshy calyptra which bears unfer- 
tilised archegonia on its apex. 


A southern-temperate and tropical genus of about 25 species, three of which occur in Africa. Some species of Sym- 
phyogyna closely resemble Pallavicinia lyellii, and vegetative forms may be difficult to separate. (see also under 
Pallavicinia lyellii). 


Literature: Grolle (1993), Perold (1993b), Schuster (1992a), Vanden Berghen (1972b). 


1. Plant ribbon-like, arising from stolons and often reverting to stoloniform shoots; branching sparse; 


margins of thallus entire, usually weakly incurved or undulate .................:0::ccc0000000: 1. S. brasiliensis 
1. Plant dendroid, dichotomously branched, frond arising from a vertical stipe; margins of thallus with 
COALSE ACTS TESUT viv, Si sceven ngs shcodeaseevis Zescanny Con tae Ory aileel ty Senet a RIOR Hs SR 36 SoD 2. S. podophylla 


1. Symphyogyna brasiliensis Nees et Mont., /ungermannia procumbens Hook.f. et Taylor, London J. 
Ann. Sci. Nat. Bot. ser. 2, 5: 67. 1836 [non Bot. 4: 93. 1845; Pallavicinia procumbens (Hook.f. et 
Raddi 1822]; Jungermannia brasiliensis Nees, ae EL i Ok is Ee ty 
Enum. Pl. Crypt. Jav. 1, Hep.: 11. Breslau. 


: ; Jungermannia convoluta Hook.f. et Taylor, London J. Bot. 
1830, hom. illeg. [non Raddi 1822]. 4: 94. 1845, hom. illeg. [non Hiibener 1834]; Symphyo- 
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gyna convoluta Gottsche, Blume et Nees, Syn. Hep.: 
485. 1846, nom. inval. 
Symphyogyna lehmanniana Mont. et Nees, in Gottsche et 
al., Syn. Hep.: 483. 1846. 
Symphyogyna tenuicostata Steph., Bot. Jahrb. Syst. 20: 306. 
1895. 
Pallavicinia rubescens Steph., Sp. Hepat. 6: 64. 1917 
"Pallavicinius". 
Symphyogyna valida Steph., Sp. Hepat. 6: 69. 1917. 
Pallavicinia capensis S.W.Arell, Rev. Bryol. Lichénol. 
23: 177. 1954. 
Thallus ribbon-like, (2—)3-6 mm wide, green, 
arising from stolons and often contracted sharply 
at the apex which continues growth as a stolon, 
the margins entire, undulate, slime-hairs lacking 
or confined to extreme apex of thallus. Branching 
sparse, irregular. Cells of lamina thin-walled, 
without trigones, 40-50 um wide x 50-80 um 
long, the marginal row often tangentially elongate. 
Midrib mostly 0.4-0.8 mm wide, with 9-10 tiers 
of parenchymatous cells in the centre; the central 
strand 30-70 um wide, in cross-section of about 
25-35 thick-walled cells 5-12 um wide. Gameto- 
ecial characters as for the genus. Spores with ir- 
regular small isolated ridges. 
On moist mineral or peaty soils, and on damp rocks; 
usually montane. Apparently local in West Africa with 
records only from Cameroon, Nigeria, Ghana and Sierra 
Leone, but rather more widespread in eastern to south- 
ern Africa, When dry, the thallus becomes very thin and 
delicate, but the strand of thick-walled cells in the mid- 
rib stands out as a prominent ridge. 


2. Symphyogyna podophylla (Thunb.) Mont. et 
Nees, in Gottsche et al., Syn. Hep.: 481. 1846; 


Jungermannia podophylla Thunb., Prodr. PI. 
Cap.: 174. 1800. 

Symphyogyna harveyana Taylor, London J. Bot. 5: 408. 
1846. 

Symphyogyna sellae Gola, Annali di Botanica, Roma 6: 
272. 1907. 

Symphyogyna rigida Steph., in Mildbraed, Wiss. Ergebn. 
Deutsch. Zentr.-Afrika Exped. 1907-08. 2: 119. 1911. 


Plant dendroid, dichotomously branched, frond 
arising from a vertical stipe. Branches of aerial 
frond usually elongate-obovate, (2—)2.5—3.0(-4) 
mm wide, unistratose for (0.5—)0.7—-0.8 of the 
width. Thallus margin dentate to sharply spinose 
with prominent teeth, slime-hairs lacking. Infra- 
marginal cells of unistratose area of frond 
branches 50—60(—65) um wide x 50-75 um long; 
cuticle smooth. Gametoecial characters as for the 
genus. 


On humus-rich or peaty or mineral soils, or on moist 
rock, in shaded moist habitats, often on streambanks in 
forested areas; 1600-3000 m. In West Africa, it has 
been recorded only from Cameroon (Massif du Mbam), 
but it is widespread in eastern and southern Africa. S. 
podophylla is easily recognised by the acute teeth on the 
margins of the thallus and by the lack of marginal slime- 
hairs. Its upright dendroid habit is also highly charac- 
teristic, though less developed ascending or even pro- 
cumbent forms may occasionally be found. 


Jensenia spinosa is similar in general morphology to S. 
podophylla, but can be separated by the smaller infra- 
marginal cells, 21-27 x 24-35(-42) um, and by the 
finely punctate cuticle, as well as by gametoecial char- 
acters. Jensenia is known in Africa only in the east and 
south, but may perhaps be found in West Africa. 


SYMPHYOGYNOPSIS Grolle 1986 


A monospecific genus containing only S. gottscheana, with a wide range in tropical Africa, south-east 
Asia and Oceania. Symphyogynopsis is distinct from Symphyogyna in the thin-walled cells of the central 


strand of the midrib. 


Literature: Grolle & Piippo (1986). 


1. Symphyogynopsis gottscheana (Mont. et 
Nees) Grolle, J. Hattori Bot. Lab. 63: 441. 
1987; Symphyogyna gottscheana Mont. et 
Nees in Gottsche et al., Syn. Hep.: 484. 1846. 

Symphyogyna filicum Nadeaud, Enum. PI. Ind. Ile Tahiti: 9. 
1873; Symphyogynopsis filicum (Nadeaud) Grolle, in 
Grolle & Piippo, Acta Bot. Fenn. 133: 73. 1986. 


Thallus green, dull, prostrate, about 2-4 cm long, 
4-6 mm wide, rather delicate, unbranched, or 1- 
furcate with lateral or terminal branching; rhizo- 
matous portion short or lacking, rhizoids colour- 
less. Midrib 0.12—0.17 the width of the thallus, 9— 


18 cells high, central strand indistinct, of narrow, 
thin-walled cells (walls much thinner than those 
of surrounding parenchymatous tissue), not visible 
from above in situ. Thallus wings unistratose, 
thin, flat or sometimes weakly undulate, margins 
entire, occasionally with blunt teeth, apex usually 
with deep indentation; 2-celled slime-hairs on 
margins and on dorsal and ventral surfaces near 
apex. Dioicous. Androecia terminal, usually be- 
coming intercalary, in a band along the dorsal 
surface of the midrib, scales scattered to crowded, 
each surrounding a single antheridium. Gynoecia 
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5mm 
(A) 


Fig. 45. Symphyogynopsis gottischeana, A: male thallus, in dorsal view. B: cross-section of thallus, showing position of 
central strand, C: epidermal cells, from above. D: central strand of thin-walled cells, cross-section (cells not fully regained 
their original shape after wetting), EB: male bract. F\G: antheridia. H: perianth. J: female bracts, K: gynoecium, —A-G: 
Réunion, Onraed 74,.8,09/4; H-K: Réunion, Onreedt 73.R.0804. (drawn by O. Van de Kerckhove), 
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single or in groups of 2—4(—7) along the dorsal 
surface of the midrib, involucre a scale, laciniate 
with uniseriate filiform divisions. Sporophyte 
surrounded by a long (up to 5 mm) slightly fleshy 
calyptra; pseudoperianths absent. Spore surface 
variously ornamented with very short cylindrical 
to clavate papillae. 


Apparently a very local species in West Africa, 
known only from Mt. Cameroon (where, however, it 


and on Bioko. It is also known from Malawi and several 
of the East Africa Islands (from tree bases, rotten wood, 
damp mineral soil, and moist rock, 1300-2180 m), and 
may be expected elsewhere in tropical Africa. S. gott- 
scheana somewhat resembles Symphyogyna brasiliensis 
in its dimensions and morphology, but is separated from 
all other species of the Pallaviciniaceae in Africa by its 
central strand of thin-walled cells, (strand not or only 
obscurely visible through the dorsal surface of the thal- 
lus); from Pallavicinia also by the scale-like involucre. 


was found to be locally abundant on tree-fern stems), 


ANEURACEAE Klinger. 


Plants thalloid, pale- to dark green. Thallus simple, or irregularly or pinnately branched, midrib poorly 
defined or indistinguishable, lacking a differentiated conducting strand, lacking ventral scales; thallus 
apex with 1-celled slime-papillae. Oil bodies small, Massula-type, numerous (Aneura), or large, finely 
granular, few per cell (Riccardia), sometimes lacking. Dioicous or monoicous. Gametoecia on short 
lateral branches, or on the thallus margin: the antheridia sunk in pits in the upper surface of the branch, 
in 2 or more rows; archegonia on the upper surface of a branch associated with paraphyses, or in 
Aneura, on the margin of the thallus. Sporophyte surrounded by a thick-walled fleshy calyptra, lacking 
any other involucres (pseudoperianths lacking). Capsule ellipsoid, the wall bistratose, at maturity 
opening by 4 valves; spores small; elaters with 1(—2) spirals, usually attached to the tips of the capsule 
valves 


A small family of 4-5 genera, two of which are found in sub-Saharan Africa. The main characters are the pinnate 
branching of the thallus (in Riccardia), the lack of a distinct midrib in the thallus, the gametoecia on short lateral 
branches or on the thallus margin, the sporophyte surrounded by a fleshy calyptra (pseudoperianths lacking), and the 
elongate capsules with elaters attached to the tips of the valves. Whilst the genera are easily recognised, especially if 
the oil bodies are examined in fresh specimens, the species are often difficult to identify because of their plasticity, 
and that key characters are lost in herbarium specimens (see also under Riccardia). 


Literature: Jones (1956), Meenks & Pécs (1985), Perold (2001a, 2001b), Schuster (1992a). 


1. Plants relatively large, thallus to 10 mm wide, little and irregularly branched, branches + undulate or 
lobed; oil bodies 24 um long, 6-12 per cell, inconspicuous; seta in cross-section about 6 cells 
across; archegonia borne close to margin of thallus at base of a SINUS .........cceececesecececesseeeseee Aneura 

1. Plants relatively slender, shoots not more than ca. 5 mm wide, often much branched; oil bodies, when 
present, in most cells of thallus, 1-2(—3) per cell, oval-spherical, compound, 10—20 um long; seta in 
cross-section with group of 4 central cells surrounded by ring of 6-12 outer cells; archegonia in 2 
Ro wsronuppcil sULrace OlmalcralaDrallGi tert +. creer: epee ree een ee ee eee Riccardia 


ANEURA Dumort. 


Aneura differs from Riccardia in the following characters: Thallus larger, to 10 mm wide and 6—10 or 
more layers of cells thick, simple or irregularly branched, the margins of the thallus often somewhat 
undulate; oil bodies minute, numerous. Gemmae absent. Always dioicous; gynoecia on the margin of 
the thallus hidden in a deep lateral notch, not on special branches. Seta of capsule at least 6 cells wide 
(i.e. of at least 3 rings of cells). 


A small genus of perhaps 10 species worldwide, all of which are closely allied to the temperate A. pinguis (L.) Du- 
mort. There may be only two species in Africa, A. pinguis and A. pseudopinguis. 


Literature: Jones (1956), Meenks & Pécs (1985), Perold (2001a). 
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5mm 
(A,E) 


Fig. 46. Aneura pseudopinguis. A: female thalli in dorsal view. B: female thallus in ventral view, with calyptra. C: thallus 
cross-section. D: median part of thallus cross-section. E: thallus with two richly chlorophyllose branches. F: cross-section 
of a branch. A,B,D: Dem. Rep. Congo, Symoens 7910; C,E,?F: Dem. Rep. Congo, Thoen 4968. (from Vanden Berghen, 


1972b). 


1. Aneura pseudopinguis (Herzog) Pécs, Acta 
Bot. Hung. 29: 133. 1983; Riccardia pseu- 
dopinguis Herzog, Beih. Bot. Centralbl., Abt. 
B, 62: 560. 1942. 

Riccardia submarginata S.W.Arnell, Bot. Notiser 106: 139. 
1953. 

Thallus green, opaque, often with a distinctly 

greasy appearance, closely adhering to decaying 

wood or bark with abundant white rhizoids, 
forming patches to 10 cm across, simple or ir- 

regularly branched, the branches overlapping, 3-8 

mm wide, flat, the margins usually + undulate and 

lobed. Thallus 5—7(—9) cells thick in the centre, 

tapering to a unistratose margin 2-6 cells wide, 

the cells of the upper and lower epidermis 20—30 

um deep and the medullary cells 45-60 um deep 

in cross-section, all thin-walled, the lower medul- 
lary cells containing endophytic fungi. Dioicous. 

Antheridia in 2—6 rows on lateral branches which 

are 3-6 mm long with a unistratose crenulate wing 

about 3 cells wide; the androecia frequently in 
groups of 2-3, or branched. Archegonia borne at 
the bottom of a notch in the margin of the thallus 

(i.e. borne laterally), surrounded by simple or 

branched laciniae. Calyptra clavate, to 5 mm long 

x 1-2 mm wide, the wall 4 cells thick in the cen- 

tre. Spores 13-18 ym; elaters 200-350 x 10-12 

um, monospiral. 


On tree bark and rotting wood in lowland rainforest and 
montane forest, and on damp peaty, silty or mineral soil; 


to 2000 m in Cameroon. Widely distributed and fre- 
quent in West Africa from Cameroon to Sierra Leone, 
and in Rio Muni; in East Africa, local, but probably 
overlooked. In Jones (1956), I considered the African 
plant to be A. pinguis (L.) Dumort., but in deference to 
what seems to be current opinion, I here follow Meenks 
and Pécs (1985), who tabulated differences between the 
two species. Nevertheless successive authorities dis- 
agree as to the differences between the two species, as 
alleged differences prove to be inconstant. A. pinguis 
differs from A. pseudopinguis most obviously in its 
narrower but thicker thalli, 10-20 cells thick. Other 
described differences are that in A. pinguis the an- 
theridia are borne in only two rows and the spores are 
larger (20-25 um). These differences are all quantita- 
tive, and European and African populations overlap in 
all characters except perhaps the size of spore, and here 
the difference is smaller than Meenks & Pocs state. 
Indeed, Miiller (1954) gives the spore size of A. pinguis 
as 15-25 um, and if this is correct, then the two species 
overlap even in spore size. Pécs considered that both A. 
pinguis and A. pseudopinguis are present in Tanzania, 
A. pseudopinguis being much the commoner. All plants 
from West Africa that I have seen (from Cameroon, 
Nigeria, Ghana and Sierra Leone) are A. pseudopinguis, 
according to the Meenks & Pécs (1985) definition. 

A collection from S40 Tomé, made in 1888, was 
originally determined by Stephani as A. latissima, who 
later treated it as synonymous with A. pinguis sens. lat., 
as also did Jones (1956). However, A. latissima is 
treated as distinct in the neotropical flora, distinguished 
by the very thin thallus, only 3 cells thick in the middle. 
It also grows on rotting wood. The identity of the Sao 
Tomé plants should be reassessed. 
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RICCARDIA Gray 


Thallus green to dark or brownish-green, often brown or black in herbarium specimens, freely 
branched, irregularly, palmately or pinnately. Branches to 1.5 mm wide, the margins not undulate or 
crisped, 3—6 cells thick. Oil bodies Jungermannia- or Riccardia-type, large, granular, round or oval, 1—2 
(rarely more) in many of the cells. Endogenous 2-celled gemmae sometimes in epidermal cells near the 
apices of the branches. Dioicous or monoicous. Androecia and gynoecia borne on specialised small 
lateral branches. Antheridia borne in 2 rows, each antheridium in a small cavity. Capsule oval or cylin- 
drical, enclosed in a clavate calyptra, the calyptra wall pluristratose. Seta in cross-section composed of 4 
central cells surrounded by a ring of 8 or 12 outer cells. Elaters mostly with a single spiral band; a group 
of elaters attached to the tip of the capsule valve after dehiscence. 


A large, easily recognised genus of 100-200 species worldwide, the number being uncertain because of the very 
inadequate knowledge of species in many areas. There are at least 30 specific names from Africa, but whilst many 
of these are certainly synonyms, our knowledge of most of the taxa is very poor. Meenks & Pécs (1985) recognised 
only eight species from East Africa, but whether this is too many or too few remains to be seen. The species are 
phenotypically very plastic, and specific distinctions depend on features such as the growth and branching habit in 
the living plant, and oil body characters, which are lost in dried specimens. Thus a thorough knowledge of the plants 
in the field is more important in Riccardia than in most other liverwort genera, and such studies of African plants 
have been very few and limited in scope. The form and distribution of oil bodies provide important specific charac- 
ters, but they disappear rapidly (often within a few hours of drying) on the death of the plant, and very few observa- 
tions have been made on African specimens. The form of the margin of the thallus, and especially the extent of 
unistratose wings seems to be important, and the latter must be ascertained by cross-sections, as it is difficult to 
distinguish unistratose and bistratose tissue by examining the surface of the intact frond. There is almost no infor- 
mation on the size of spores or other sporophytic characters in African plants that might be useful in delimiting 
species. Furthermore, some species have been shown to be cytologically complex (e.g. Berrie, 1966), and thus much 
intraspecific genetical variation might underlie the variation that is imposed by environmental conditions. 

There is much diversity in the distribution of sexual organs. Some plants are clearly monoicous, with male and 
female branches borne close together, while others are monoicous but with the two sexes far apart, e.g. on different 
fronds arising from the same rhizome. Frequently male and female fronds are intimately mingled but it is impossible 
to ascertain from a herbarium specimen whether the two sexes are arising from a common system of stolons, or 
whether there are two clones intimately mixed. Frequently there are indications of sexual dimorphism, with male 
plants being more slender than female plants. Thus Berrie (1966) found that the male plant with n=10 chromosomes 
was smaller than the monoicous plant with n=20 chromosomes. The position of sexual branches on the frond (for 
example, whether confined to the proximal parts, or borne also on the distal parts) has received little attention, but 
may be worth investigation. The gemmae of Riccardia differ from those of most liverworts in being endogenous, 
i.e. are formed from the contents of a cell, and released by the rupture of the cell wall. 

All the species that we are concerned with here form pinnate-bipinnate fronds, with branches that have a unis- 
tratose wing of translucent cells. The treatment that is adopted here is inevitably tentative, and the key gives a very 
imperfect guide to the species. The taxa that are at present known from West Africa are members of a group of 
species which are closely allied to each other and also to the widespread temperate species, R. multifida (L.) Gray. 
Problems in the correct delimitation of species will be solved only by critical studies of populations based on careful 
field work and detailed morphological and cytological studies of living plants, and a great deal of further work is 
needed in order to attain an adequate understanding of the genus in Africa. 


Literature: Berrie (1966); Jones (1956), Meenks & Pécs (1985), Perold (2001b, 2003). 


1. Plants small, relatively slender; main axes or main branches 0.15—0.9 mm wide; thalli palmately or 


PlnTiA re Ly Ook ies 1 ARE YG DEANIC MOG 9.0.2. 2te cata hos <n dee eM, LS RP, Bi a a oe pe 2 
1. Plants larger, relatively robust; main axes or main branches 0.8-1.4 mm wide; thalli pinnate- 
|) ENTE 2) ed 6) CO Ne er OO DN UE SP Dee rice Soe ae” ARS ee Sees ae 5 
2. Thalli not conspicuously winged, in cross-section often lunate; apices of branches mostly gemmifer- 
RMN SPM ee, wc SOT ohs West Uae ct hgT Re eT TEL ons MERE eee IRN), Wei EM oa 5. Riccardia sp. 
2. Thalli, at least along the branches, conspicuously winged; apices of branches not markedly gem- 
EUS CUES, nah eect i Aly Pas ee EE Rohe ees Or oe ae eee ee a ee ed 3 
3. Fronds pinnately branched; main axis conspicuously winged ...........c.cccccscesescseesceceeeseeees 3. R. limbata 
3. Fronds usually + palmately branched; main axis not or slightly winged 0..........ccccccccescscscssesesececevececes - 
Daesnid braentanie=(iGanmeWide).< tones Aunts... ivi RU h.cleenlh. tants. DR 1. R. amazonica 


Ser earNot Aten eHt) kOe, WITT WHE were Ae WIR. ccsidecacilbcs Wenccstet. DOE nye er ce 2. R. erosa 
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2 mm (A-D) 


Fig. 47. Riccardia amazonica. A: thallus. Nigeria, Jones 52. 


Riccardia limbata. B: thallus with androecia. Nigeria, Jones 


183. Riccardia erosa. C,D: thalli. Cameroon, Jones 263. (from Jones, 1956). 


5. Main axes not winged; plants monoicous ............ 
5. Main axes winged; plants apparently usually dioicous (sometimes monoicous) ......... 


1. Riccardia amazonica (Spruce) Schiffn. ex 
Gradst., J. Hattori Bot. Lab. 45: 129. 1979; 
Aneura amazonica Spruce, Trans. Proc. Bot. 


Soc. Edinburgh 15: 545. 1885. 

Aneura stephanii Besch. ex Steph., Sp. Hepat. 1: 245. 1899; 
Riccardia stephanii (Besch. ex Steph.) E.W.Jones, 
Trans. Brit. Bryol. Soc. 3: 81. 1956, hom. illeg. [non 
S.Hatt. 1944]. 

Aneura angusticosta Steph., in Brunnthaler, Denkschr. 
Kais. Akad. Wiss. Math. Nat. Cl. Wien 88: 724. 1913; 
Riccardia angusticosta (Steph.) Grolle, J. Hattori Bot. 
Lab. 36: 550. "1972" 1973 “angusticostata". 

Aneura congoensis Steph., Sp. Hepat. 6: 23. 1917. 

Aneura grosselimbata Steph., Sp. Hepat. 6: 29. 1917. 

Aneura travisiana Pearson, Mem. Proc. Manchester Lit. 
Phil. Soc. 65: 1. 1921. 


Thallus small, stolons numerous, ascending fronds 
2-4 mm tall; branching usually palmate rather 
than pinnate. Main axis to 6 cells thick, not or 
only slightly winged. Main branches 0.2-0.6 mm 
wide, broadly winged, the ultimate branches with 
2-5 marginal rows of unistratose cells and only 2— 
3 rows 3-stratose in the middle of the branch, the 
wing crenulate; thallus cells not in diverging rows. 
Cells usually at least 45-50 um wide x 75 um 
long, the cells on wing margins similar in size to 
the other wing cells; oil bodies Jungermannia- or 
Riccardia-type, 1(—2) per cell. Attenuate branches 
bearing 2-celled gemmae occasionally present. 
Monoicous or frequently apparently dioicous. 
Male branches with up to 15 pairs of antheridia, 
with strongly crenulate wings. Calyptra clavate, 
ca. 1.3 mm long. Spores 12 um. 


1 NS, AE ee eT 5. R. saccatiflora 


4. R. longispica 


On decaying wood and on bark, less often on earth, 
widely distributed and frequent in forests. In West Af- 
rica, quite widely distributed from Cameroon to Sierra 
Leone, and from Rio Muni and Bioko. Elsewhere, from 
eastern to southern Africa, and from the Comoro and 
Seychelles Islands. R. amazonica often resembles R. 
limbata in habit, but is smaller, and on the branches, the 
marginal cells are not larger than the other wing cells. 
As in R. limbata, male and female fronds frequently 
occur intimately mixed, but apparently separately from 
each other, and in such cases, the male plants are fre- 
quently more slender than the female. 


2. Riccardia erosa (Steph.) E.W.Jones, Trans. 
Brit. Bryol. Soc. 3: 83. 1956; Aneura erosa 
Steph., Hedwigia 30: 269. 1891, Sp. Hepat. 1: 


235. Looe. 
Aneura inconspicua Steph., Hedwigia 32: 23. 1893. 


Aneura tenera Steph., Sp. Hepat. 6: 43. 1917. 

Plants closely resembling R. amazonica but even 
smaller. Branching rather irregular; branches 
0.15—0.30 mm wide, mostly 1—2-stratose except 
for 2-4 rows of cells in centre where 3-stratose, 
the wings wide. Usually apparently dioicous. 


On dead wood or less often on earth banks. Apparently 
more restricted in distribution than R. amazonica, with 
West African records only from Cameroon and Sao 
Tomé, and otherwise only from Congo, Ethiopia and 
Tanzania. R. erosa closely resembles R. amazonica but 
is usually smaller. 


R. limbata, R. amazonica and R. erosa form a puzzling 
series. Intermediate forms are frequent, and it is possible 


eee 
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Fig. 48. Riccardia amazonica. A: thallus (from the upper part of a log). B: thallus (from the side of a log) with main axis 
vertical. C: section of main axis. D: cross-section of main axis. E: margin of androecium. F,G: gynoecia in dorsal and ven- 
tral views. A,B,E,F: Nigeria, Jones 29; C,D: Ghana, Jones 1339a; G: Congo, Thollon. (A,B,E-G from Jones, 1956; C,D 


drawn by O. Van de Kerckhove). 


that some or all of the plants that have been called R. 
erosa are merely depauperate forms of the other two. 
Where male and female plants of R. amazonica are 
intimately mixed, slender male plants (if growing alone) 
could be named as R. erosa. The latter species is, how- 
ever, not exclusively male. Meenks & Pocs (1985) state 
that the essential difference between R. limbata and R. 
amazonica is that in R. limbata the whole thallus is 
winged, where in R. amazonica the main axis is not 
winged; likewise they state that "only the appearance of 
a distinct wing along the main axis seems a to be a good 
character to separate R. erosa from R. amazonica". The 
value of the development of a wing as a specific char- 
acter needs to be studied experimentally, as also does 
the significance of the monoicous and dioicous condi- 
tion. In European species of the genus, the sexual con- 
dition is a very constant specific character. The trans- 
parent large-celled wing, which is obvious when a 
branch is examined under the microscope, is partly 
bistratose, and only unistratose towards the margin. 
Berrie (1966) found that populations of R. amazonica 
from Sapoba, Nigeria, were cytologically complex, a 
dioicous plant having 10 chromosomes (haploid), and a 
monoicous plant with 20 chromosomes (diploid); there 
were also other cytological variants. 


3. Riccardia limbata (Steph.) E.W.Jones, Trans. 
Brit. Bryol. Soc. 3: 79. 1956; Aneura limbata 


Steph., Hedwigia 30: 203. 1891, Sp. Hepat. 1: 
241. 1899. 
Aneura reticulata Steph., Hedwigia 30: 204. 1891. 


Thallus pinnate or more richly branched (some- 
times simple), usually to 1-2 cm long. Main axes 
S—9 cells thick, 0.5-0.9 mm wide, conspicuously 
winged. Successive orders of branches thinner and 
more obviously winged, the ultimate branches 3-4 
cells thick with unistratose wings 2-4 cells wide; 
segments of the main axis and the branches either 
parallel-sided or somewhat enlarged upwards, the 
margin plane, weakly crenulate where winged. 
Some fronds prostrate and adhering closely to the 
substrate by rhizoids; ascending branches from 
these forming loosely imbricate fronds of limited 
growth that are not attached to the substratum; 
other branches and also some branches from the 
ascending fronds forming unbordered narrow 
stolons. Cortical cells in middle of branch 25-35 
um wide x 45-90 um long, the branches 12-30 
um thick in cross-section; cells of the bistratose 
and unistratose wing 40-45 um wide x 40-70 pm, 
arranged in rows oblique to the axis, grading 
down to marginal cells which are 15~20 um wide 
x 20-30 um long. Medullary cells in cross-section 
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Fig. 49. Riccardia longispica. A: thallus. B: section of thallus. C: cross-section of main axis. A: Réunion, Boivin s.n. 
(type); B,C: Burundi, De Sloover 19322. Riccardia limbata. D: thallus with androecia. E,F: margin of branch wings. G: 
margin of androecium. D-G: Cameroon, Dusén 72 (type of R. reticulata). (A,D-G from Jones, 1962; B,C drawn by O. Van 


de Kerckhove). 


mostly 40-60 um. Two-celled gemmae occasion- 
ally borne on attenuate apices of branches. Usu- 
ally apparently dioicous, but sometimes 
monoicous. Male branches often long, the androe- 
cia with up to 20 pairs of antheridia, 0.3-0.4 mm 
wide, with a weakly crenulate border 2-3 cells 
wide. Female branches borne on the thicker parts 
of the thallus, often towards the bases of fronds, 
and where the wing is wide, at a point where the 
wing is sharply contracted, then branches fringed 
with incurved laciniae which are 2—3 cells wide at 
the base and split distally into uniseriate filaments. 
Calyptra clavate, ca. 2 mm long. 


On wet rocks, rotting wood, tree boles, less frequently 
on earth, usually close to water, often in deep shade; 
frequent throughout the forest regions of tropical Africa. 
In West Africa, known from Cameroon to Sierra Leone, 
Rio Muni and the Gulf of Guinea Islands; elsewhere in 
the Congo Basin and from eastern to southern Africa. 
The distinctive habit, with prostrate shoots giving rise to 


free-growing ascending fronds, is best seen when the 
plant is growing in pure patches on wood or rock. When 
it is mixed with other bryophytes, as not infrequently 
happens, the habit is masked. Colonies frequently con- 
sist of one sex only, so that there is little doubt that a 
dioicous species is at hand. Often, however, fronds 
bearing only androecia are intimately mixed with fronds 
bearing only gynoecia, so that even though no connec- 
tion between the male and female plants can be traced, 
there is the possibility that they have arisen from a 
common stock. In such mixed populations male plants 
are often more slender than the female. I have seen 
undoubtedly monoicous plants in which androecia and 
gynoecia occur close together on the same frond only in 
two collections from Mimbia on Mt. Cameroon at ca. 
1200 m. 


4. Riccardia longispica (Steph.) Pearson, Christi- 
ania Vidensk.-Selsk. F6rhandl. 1892(14): 4. 
1893; Aneura longispica Steph., Bot. Gazette 
15: 281. 1890. 
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Aneura congoana Steph., Sp. Hepat. 6: 23. 1917. 

Aneura exigua Steph., Sp. Hepat. 6: 25. 1917; Riccardia 
exigua (Steph.) S.W.Arnell, Svensk Bot. Tidskr. 51: 
165. 1957, nom. inval. 

Aneura papulosa Steph., Sp. Hepat. 6: 37. 1917 [non Steph. 
1893]. 

Aneura piliflora Steph., Sp. Hepat. 6: 38. 1917. 

Thallus pinnate-bipinnate, often 2 cm long, mostly 

free from the substratum, with few stolons or 

none. Larger than R. limbata, the main axes usu- 
ally 0.8—1.2(—-1.4) mm wide, the segments paral- 

lel-sided or only slightly widened upwards, 5—8 

cells thick, with conspicuous border of 2(—3) rows 

of unistratose cells; the ultimate branches dis- 
tinctly narrower, grading to about 4 cells thick, 
with a border up to 4-5 cells wide. Cells with 

Jungermannia-type oil body, | per cell. Usually 

dioicous, but perhaps sometimes monoicous. Male 

branches often long, the androecia with 20-25 

pairs of antheridia. 

On soil, rock and rotting wood in moist habitats. In 

West Africa, R. longispica has been recorded from Rio 

Muni and Bioko, and with doubt from Cameroon; else- 

where from a few locations in East Africa and the East 

African Islands. Jones (1956) suggested that R. lon- 

gispica was likely to prove synonymous with R. fastig- 

iata (Lehm.) Trevis. Vanden Berghen (1972b) also 
considered them to be synonymous, but Meenks & Pécs 

(1985) treated them as distinct. The distinction between 

R. limbata and R. longispica depends chiefly on size 

and habit, which are variable. It is possible that some 

collections from wet places in Nigeria and Ghana, 

which I have regarded as hygromorphic forms of R. 

limbata, are in fact R. longispica. R. holstii Steph. is 

perhaps conspecific with R. longispica. It differs chiefly 
in being distinctly monoicous with some inflorescences 
that bear antheridia at the base and archegonia distally. 

Both taxa are recorded chiefly from the mountains of 

East Africa and the Mascarenes, and only with doubt 

from Mt. Cameroon (Berrie, 1966). 


5. Riccardia saccatiflora (Steph.) S.W.Arnell, 
Bot. Notiser 105: 144. 1952; Aneura saccati- 
flora Steph., Bot. Gaz. 15: 282. 1890. 


Thallus medium-sized to large, not growing 
closely attached to the substratum, differentiated 
into a well defined main axis, with + regularly 
bipinnate branching. Main axis usually not 
winged; branches with narrow wing 2 (rarely 3) 
cells wide, the apex deeply dissected. The unis- 
tratose marginal cells of the ultimate branches 
small, 10—20(—35) um wide x 27.5—32.5(-45.0) 
um long; intramarginal cells somewhat larger, 25— 
30 um wide x 37.5-42.5 um long. In cross- 
section, the ultimate branches 4—S cell layers (100 
uum) thick medianly, and the main axis 8 cell lay- 
ers (300 tum) thick. Oil bodies apparently persis- 


tent (since they occur in some older herbarium 
specimens), 1—2(—3) per epidermal cell (also of 
the wing), 10-30 x 10-14 pum, dark brown, 
rounded or more elongate, composed of minute 
globules. Monoicous, often fertile. 


On rock, in primary and secondary lowland forest, 10 m 
and 75 m altitude. In West Africa, reported recently 
(1998) from Rio Muni, this being the only record from 
our area. Elsewhere, reported from a few locations in 
tropical East Africa and the East African Islands, 
growing on decaying wood and on irrigated stream-bed 
stones in montane forests, ascending to 2350 m. Arnell 
(1963) reported and described R. saccatiflora from 
South Africa, but all his cited records have been shown 
by Perold (2001b) to refer to R. multifida (L.) Gray, to 
which his description should also be referred. The above 
description of the species has been compiled from 
Meenks & Pécs (1985) and Perold (2001b), not from the 
Rio Muni specimens. R. saccatiflora seems to be rather 
similar to R. fastigiata in the narrowly winged branches, 
but the latter species is dioicous, the branch wings are 
one cell wide, branch apices not deeply dissected, and 
the main axis only six cells thick. R. longispica differs 
from both in the winged main axis. However, it must be 
emphasised that the complex is poorly known, and there 
are many uncertainties as to the delimitation of species. 
Much work is required before it is adequately under- 
stood. 


6. Riccardia sp. 


Thallus rather irregularly and shortly pinnate or 
somewhat bipinnate, the branches 0.15—0.40(— 
0.50) mm wide, plano-convex or often distinctly lu- 
nate in section, 3(—4) cell layers thick, bordered 
with 1—3 rows of unistratose cells which are not 
wider than the median cortical cells and do not 
make a conspicuous wing; towards the apex of the 
branches the margins blunt and almost all cortical 
cells producing gemmae. Median cortical cells 
(25—)35—45 um wide x 50—60(—95) um long, the 
inner cells of the border 35 um wide x 55-70 um 
long, marginal cells 22—30 tm wide x 25-35 um 
long. Oil bodies in all cells, mostly 1—(2—3) per 
cell, dark grey, opaque, granular, oval with 
rounded or occasionally pointed ends, those in the 
cortical cells 8 x 10-14 um, in the medullary cells 
9 x 24-30 um. Dioicous; male branches short or 
long, occasionally branched. 


On earth and weathering rock, in dense carpets. The 
plant from Ghana that I have studied is male, but I have 
seen female plants of what is apparently the same spe- 
cies from Rwanda (De Sloover 13338) and D.R. Congo 
(Demaret 6471). It is a puzzling taxon, which gives the 
impression of being a distinct species. It resembles the 
European R. incurvata Lindb. in the lunate thallus, and 
in being dioicous and highly gemmiferous. Meenks, in 
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Meenks & Pécs (1985), suggested that similar plants forms of R. fastigiata, but the true identity of the West 
from Tanzania that he has examined are depauperate African plants remains uncertain. 


METZGERIACEAE Klinger. 


Plants thalloid, narrow, with a narrow, well-defined midrib and a 1|-stratose lamina, furcate, sometimes 
with ventral branches; prostrate or erect or pendent. Thallus margins and ventral surface of costa (and 
sometimes also the lamina) bearing bristle-like hairs; thallus apex with slime-papillae. Midrib with large 
epidermal cells, without central strand. Oil bodies absent or very small, homogeneous. Ventral scales 
lacking. Dioicous or monoicous. Gametoecia on very short branchlets scattered along the ventral side of 
the midrib, the antheridia inside a globose sac (inrolled branchlet), the archegonia hidden under a thal- 
lus flap (female branchlet or "involucre"). Sporophyte surrounded by a fleshy calyptra; pseudoperianth 
lacking. Capsule spherical to ovoid, opening by 4 valves, wall 1—2-stratose. Spores small; elaters with 
0-1 spirals, attached to elaterophore at valve apices. Vegetative reproduction by gemmae or caducous 
branches. 


A family of 24 genera worldwide, with only the subcosmopolitan genus Metzgeria in Africa. The Metzgeriaceae is 
the only primarily epiphytic family of the Metzgeriales, with most species growing on bark in montane humid for- 
est, though some species also grow on rock or on living leaves. 


Literature: Schuster (1992a). 


METZGERIA Raddi 


Thallus thin, linear, to 2 mm wide and several centimetres long, unbordered, usually bright- or yel- 
lowish-green, the dried thallus sometimes blue-green, or becoming blue in the herbarium. Branching 
dichotomous (forked), sometimes also with intercalary branches arising ventrally, beneath the costa 
(midrib). Hairs present on thallus margins and on the underside of the costa (sometimes sparse), and 
sometimes on the thallus surface, single or paired (geminate), rarely in trios. Cells of the lamina hex- 
agonal, thin-walled, 24-45 x 30-90 um. Costa composed of 2—4(—6) rows of large thin-walled dorsal 
and ventral epidermal (cortical) cells enclosing (6—)10—30 rows of smaller, thicker-walled medullary 
cells. Circular or oblong gemmae or deciduous shoots sometimes borne on the margins or surface of the 
lamina. Gametoecia borne in specialised highly shortened branchlets which arise from the ventral side 
of the costa. Male branchlets short, with the lamina inrolled to form a globose sac enclosing the an- 
theridia, hairs few or none. Female branchlets obcordate or oblong, flat or folded, hairy. Sporophyte at 
first enclosed in a clavate hairy calyptra; elaters with a single spiral band. 


A large genus of perhaps 60-80 valid species worldwide, though there are about 240 published names. About 40 
species have been described from sub-Saharan Africa, but a recent revision (So, 2004) placed most in synonymy, 
and recognised only 8 species, 7 of which are known from West Africa. Species of Metzgeria are mostly epiphytes, 
growing on the trunks, branches and twigs of trees and shrubs in forest or more open habitats, but some species may 
also occur on rock, or on living leaves, though when epiphyllous they usually remain in a juvenile state. In West 
Africa, they are chiefly montane, and are generally rare in lowland areas. With high atmospheric humidity, they may 
form large pure cushions or mats, but more often straggle amongst other bryophytes or form thin sparse growths 
adhering to bark. Species sometimes grow intermixed. Most species are dioicous, so that capsules are rare and many 
collections contain plants of only one sex. 

Whilst the genus is stenotypic and easily recognised, the species are often variable and their identification de- 
pendent on a small suite of characters. Because of their variability and the relative rarity of sexual organs, it is often 
impossible to identify specimens if only scanty material (e.g. a few strands of sterile thalli lacking gemmae) is 
available. Amongst the most useful specific characters are the number of rows of cortical (epidermal) cells on the 
two faces of the costa (midrib), best seen in cross-section. The number always increases below a dichotomy, and the 
numbers given in the key and the species accounts refer to the middle part of the thallus away from a dichotomy. 
The number of cells on the dorsal surface of the costa can sometimes be ascertained by careful focusing on the sur- 
face without cutting a section, but it is more difficult to be certain of the number on the ventral surface where this is 
more than two (although where hairs are abundant the number of rows of hairs will sometimes provide a clue). To 
be certain of the number of costal cortical cells, a cross-section should therefore be cut. It should be especially noted 
that species whose well developed mature thalli have four or more rows of cells above or below the costa are likely 
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to have fewer rows in juvenile or depauperate forms. The distribution of hairs is variable in all African species, 
except in M. leptoneura which almost invariably has abundant hairs throughout the margin and ventrally on the 
costa. All other species have sectors that are hairy or sparsely hairy, or even lack hairs; in the latter case, the ventral 
surface often also lacks hairs. The presence of geminate (paired) hairs has long been used to segregate species, but 
all species of Metzgeria that occur in Africa are capable of producing some geminate hairs, so that their presence is 
not absolutely diagnostic. However, geminate hairs are usually absent (at most, few or rare) in M. consanguinea, M. 
furcata and M. nudifrons. Hairs are often almost completely absent from juvenile or depauperate thalli, and from 
portions of the thallus that are growing free from the substrate. According to Schuster (1992a), the form and posi- 
tion of the gemmae seem to be subject to less variation than many other characters, and should be carefully exam- 
ined. In herbarium specimens, an indigo-blue colour which develops after death is conspicuous in some specimens 
of some species, and has often been used as a specific character. However, it appears to be an erratic feature and it is 
not clear what factors determine its development. Young tissue becomes blue most readily, but the conditions under 
which a plant has been kept after it was collected also seem to affect it. It is possible that characters connected with 
the capsule would be useful if they were more often available. 

African species of Metzgeria were studied principally by Vanden Berghen. In more recent years, Kuwahara 
studied the genus on a world scale, and published a schematic classification in which he described several subgenera 
and many sections. However, Kuwahara’s scheme is inconsistent and difficult to apply, too little account was taken 
of infraspecific variation, and species limits were drawn too narrowly. There are many discrepancies between Van- 
den Berghen's and Kuwahara's work, and this, together with occasional contributions from other workers, left Afri- 
can Metzgeria in a state of disarray. The recent revision of So (2004) has brought some order to the genus, and her 
revision is followed here, though it may not be the last word on African Metzgeria. A key, notes on species, and 
brief descriptions were provided in So (2004). The species descriptions below have been compiled by the editor. 


Literature: Jones (1985b), Kuwahara (1973, 1983, 1986), Pécs (1993), So (2004), Vanden Berghen 
(1948b, 1951d, 1953a, 1960b, 1972b), Veltman et al. (2000). 


HBOLAEATALS SAN LOGO Serene ee hen TSUN TER eet oO vats one an sseR Ue cateeas uPEREAIMNS GRE a, Mattes 7. M. saxbyi 
DASE stANLESTCH OI COMSpeenete, 2 d.cet, eee CBRN: Rolie, ob sam AN ae Re Rien es calle. Oy mR ok WS 2 
2. Gemmae discoid and oval, formed only on dorsal surface of thallus .............ccccccccescescesceseeseesseeseeseees 3 
PP Ociimaze wi Present LOLmMedsOm Talus mMAaroins . se.ceevshat. tee, tees Node eto enacts osteo eines aks osos ll anc 4 
SGC TIMAG IWMI CULV EUMIAINS. ati. ci. sets ttt nf, site A Osi eRe Manteo ds fos Scban chute cescs vests tees 5. M. nudifrons 
Se UGA SILA MIL ATONTM AILSA, 8. 04, ucvncgi-e7 <0 accde-onctesteods hv tecsn ates ss sin scccsetere rate asses srt sin (M. crassipilis) 
4. Thalli with tapered and non-tapered branches, the apices narrow or broadly obtuse ................:c0:000000e 
EC ede ena NIM Rhee fe eee ws si cue coet gees seeds suatertys teauseas'ctenteacteratee ses Siattunaceails cosine th 1. M. consanguinea 

4. Thalli with non-tapered branches only, all apices broadly Obtuse .............cccccccccssecesseeeseesseseseesseceneees 3) 
5. Costa of mature thallus with 3—4(—5) rows of dorsal cortical cells and 3—(4—6) rows of ventral cortical 
Ce Sn sy cc. A ARR SC or BEAR SEERA OEEY COE eC REE Cen CARER Be UU. SCR oN fe ee 6. M. quadrifaria 

5. Costa of mature thallus with 2 rows of dorsal cortical cells (usually), and 2—3(-4) rows of ventral 
COLSON SS ayes da reac BE Goes CO EEE EERTECRE er ARERR tren come e eth Pee Me eo OD 6 

6. Marginal hairs of thallus almost all single (paired hairs rarely present) .................:c0000- 2. M. furcata 
SM NPALCINALMMAILS OM MMANMROMLCHDAILCE .;.5.3--n- bg enaies evel guecons ays ae glares vecsOay cugicat te Belly dis devl actrees: wh 
7. Marginal hairs of thallus straight or weakly curved at MOSt .........cccceeeeseeeseeeeeeseeeees 4. M. madagassa 
7. Marginal hairs of thallus distinctly curved to strongly falcate, usually geminate ....... 3. M. leptoneura 


1. Metzgeria consanguinea Schiffn., Nova Acta 
Acad. Caes. Leop.-Carol. 60: 271. 1893. 

Metzgeria elliotii Steph., Bull. Herb. Boissier 7: 936. 1899; 
Sp. Hepat. 1: 284. 1899. 

Metzgeria attenuata Steph. in Herzog, Biblioth. Bot. 87: 


mens, but sometimes only patchily or faintly so, 
and the blue coloration may be restricted to the 
gemmae or the extreme apex of the thallus; 
sparsely or profusely branched. In some well de- 
veloped, profusely branched plants, the branches 


177. 1916. i 
Metzgeria convexa Vanden Berghen, Svensk Bot. Tidskr. may be short and curved, growing away from the 
45: 362. 1951. substratum and sometimes appearing like minia- 
Metzgeria agnewiae Kuwah., Bryologist 76: 569. 1973. ture stags' antlers. Branches of two types: attenu- 
"agnewii". ate (tapered) and non-attenuate, the forms not 


Metzgeria vandenberghenii Kuwah., Bull. Jard. Bot. Nat. 


sexually dimorphic. In attenuat hi - 
Belg. 53: 67. 1983. 4 o methallig erations 


ate part of the shoot retaining a narrow lamina 


Plants green, or pale- or yellowish-green; a deep 
blue colour sometimes developing in dried speci- 


bordering the costa to the apex. Thallus flat to 
convex (strongly convex in very broad thalli), 
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100 ym (B) 


Fig. 50. Metzgeria consanguinea. A: thallus in ventral view, with attenuate branches bearing gemmae, female branchlet 
and developing ventral thallus branch. B: cross-section of thallus, with two dorsal and two ventral costal epidermal cells. C: 
elongate involucre, with calyptra. D: involucre-developed (ventral) thallus with archegonia persisting at base. E: develop- 
ing involucre, with calyptra. F: thallus in ventral view. G-K: gemmae. L: female thallus with obtuse apices and calyptrae. 
M: thallus with attenuate branches bearing gemmae. N: laminal cells. A-E: Kenya, Agnew 1166 (type of M. agnewiae), F- 
K: Kenya, R. & T. Fries s.n. (type of M. convexa), L-N: Dem. Rep. Congo, Lambinon 72.Z.236 (type of M. vanden- 
berghenii). (A,B from Kuwahara, 1986; C-E from Kuwahara, 1973; F-K from Vanden Berghen, 1951d; L-N from Kuwa- 
hara, 1983). 
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non-attenuate parts 0.6—2.0 mm wide. Costa with 
2 rows of cortical cells both dorsally and ven- 
trally; medullary cells 10-15, thick-walled. Hairs 
straight or flexuose, usually single, rarely paired, 
often poorly developed and sometimes very few, 
restricted to thallus margins and ventral surface of 
midrib (laminal surfaces glabrous). Lamina 13- 
30(-40) cells wide from midrib to margin, median 
cells 18-48 um wide x 25-90 um long. Gemmae 
small, ovoid, usually concave, sometimes with 
blue coloration, sparse to abundant at or near the 
apices of attenuate thalli. Dioicous. Male branch- 
lets globose, glabrous. Female branchlets obovate 
or obcordate, not becoming thallus-like or, in 
plants described under M. agnewiae and M. van- 
denberghenii, sometimes developing into elongate 
(normal) thalli, so that sporophytes appear to be 
borne in the axil of a ventral branch (Fig. 50M); 
calyptra hairy. 


On twigs and bark, and bamboo nodes, sometimes epi- 
phyllous; montane, from 1500-3560 m. In West Africa, 
recorded only from Cameroon, though likely to be 
found elsewhere. Widespread in eastern to southern 
Africa from Ethiopia southwards, and on the East Afri- 
can Islands. M. consanguinea is the only species in our 
area which produces attenuate branches, and when they 
are present, is easily recognised. Attenuate thalli are 
more common than the obtuse form, and can usually be 
found in a collection. The small concave gemmae are 
also distinctive; gemmae in the other species are + flat. 


2. Metzgeria furcata (L.) Dumort., Rec. Obs. 
Jungermann.: 26. 1835; Jungermannia furcata 


Ie. Spec, Pl(edih):2:1136. 1753. 

Metzgeria decipiens (C.Massal.) Schiffn. in Engler, For- 
schungsr. 'Gazelle' 4(4), Bot.: 43. 1890 "1889". 

Metzgeria thomeensis Steph., Hedwigia 30: 271. 1891. 

Metzgeria perrotana Steph., Sp. Hepat. 1: 286. 1899. 

Metzgeria ruwenzorensis Gola, Annali Bot. Roma 6: 272. 
1907 "1908". 

Metzgeria tabularis Steph. in Brunnthaler, Denkschr. 
Kaiserl. Akad. Wiss. Math.-Nat. Kl. Wien 88: 725. 
1913. 

Metzgeria capensis S.W.Amell, Svensk Bot. Tidskr. 47: 
108. 1953. 

Metzgeria nicomariei Veltman et Potgieter, South Africa J. 
Bot. 66: 112. 2000. 


Plants green to pale- or yellowish-green. Thalli 
0.5—1.4 mm wide and frequently to 3 cm long, of 
+ uniform width, usually flat, or the margins usu- 
ally plane (sometimes slightly decurved), the api- 
ces rounded; branching dichotomous, and ventral 
branches (developed involucres) occasionally 
present. Dorsal surface without hairs, ventral sur- 
face either lacking hairs or with hairs ca. 40-200 
um long, varying greatly in frequency (usually 
Sparse or scattered, but sometimes locally dense). 


Thallus margin characteristically with sparse, 
single hairs, ca. 40 um long, straight, but some- 
times (often in the same frond), straight or weakly 
curved hairs 40—-90(—-120) um long; hairs often 
lacking along parts of the margin, or the margin 
almost or entirely devoid of hairs; geminate hairs 
of rare occurrence, and only in some thalli. Costa 
in cross-section equally arched, with 2 rows of 
cortical cells dorsally and 2—3(-4) rows ventrally, 
surrounding 12—18 thick-walled medullary cells; 
hairs on ventral surface of costa single, or some- 
times geminate, to 200 um long. Lamina ca. (8— 
)12-18 cells wide from midrib to margin, median 
cells 25-45 um wide x 35—60 um long (averaging 
ca. 40 um wide x 50-56 um long), with minute 
trigones. Gemmae occasional, on thallus margins. 
Dioicous. Male branchlets globose, glabrous or 
occasionally with a few hairs. Female branchlets 
ovate or obovate, hairy; calyptra clavate, densely 
hairy. Mature capsules not yet seen in West Afri- 
can plants. 


On the bark of trees and woody shrubs; montane. In 
West Africa, confirmed only from Cameroon, Liberia, 
Sierra Leone, Principe and Sao Tomé, but surely to be 
found elsewhere. Elsewhere from tropical to southern 
Africa, and on the East African Islands. The recent 
placing of M. decipiens and other species in synonymy 
(Grolle, 2001; So, 2004) has widened the concept of M. 
furcata, which now becomes a very widespread taxon of 
temperate environments in the northern and southern 
hemispheres. M. furcata is typically a sparsely hairy 
species, and often the thalli are almost devoid of hairs. 
However, some thalli are conspicuously hairy. The 
rarity or absence of geminate hairs also differentiates M. 
furcata from M. madagassa. 


3. Metzgeria leptoneura Spruce, Trans. Proc. 
Bot. Soc. Edinb. 15: 555. 1885. 

Metzgeria recurva Steph., Bot. Jahrb. Syst. 8: 90. 1886. 

Metzgeria hamata auct. [non Lindb. 1878], Acta Soc. 
Fauna FI. Fenn. 1: 10, 25. 1878 "1877". 

Metzgeria renauldii Steph., Sp. Hepat. 1: 293. 1899. 

Metzgeria tusii Gola, Mem. Reale Accad. Sci. Torino (ser. 
2) 65: 4. 1916 "1914". 

Metzgeria allanii Steph., Sp. Hepat. 6: 46. 1917. 


Plants green to yellowish-green. Thallus markedly 
convex, with the margins strongly recurved to 
revolute, to 1-2 cm long and 0.7—1.2(—2.5) mm 
wide when flattened, ca. 15—20 cells wide from 
midrib to margin; ventral branches frequent. 
Thallus margins with geminate, markedly curved 
or falcate hairs (70—)100—250(—300) um long; 
ventral surface of the lamina usually without 
hairs, rarely a few present; ventral surface of the 
midrib with moderately falcate hairs 0.2-0.3 mm 
long. Midrib in cross-section equally arched, with 
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Fig. 51. Metzgeria furcata. A,B: thalli in ventral view, sparsely and densely hairy examples. C,D: cross-sections of two 
costae, showing two dorsal and two ventral epidermal cells. E: cross-section of thallus with hairy wing. F,G: parts of two 
thalli showing variability of hair distribution and length. H: apical part of thallus with laminal gemmae. A-C,E-G: 
Uganda, Wigginton 5126d. D: South Africa, collection not known, as M. perrotana. H: South Africa, collection not known, 
as M. tabularis. (A-C,E-G drawn by M. J. Wigginton; D,H from Arnell, 1953a). 


100 um (B) 


100 ym (D) 


Fig. 52. Metzgeria leptoneura. A. thallus in ventral view. B: cross-section of thallus, with pair of marginal hairs. C: cross- 
section of costa with two dorsal and two ventral costal epidermal cells. D: margin of thallus with curved geminate hairs. E: 
part of thallus from margin to costa, showing hamate marginal hairs. F: median laminal cells. A-D,F: Dem. Rep. Congo, 
Lisowski 6865. E: Malawi, Magombo 414]a. (A-D,F drawn by O. Van de Kerckhove; E drawn by M. J. Wigginton). 
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Fig. 53. Metzgeria madagassa. A-C: thalli in ventral view, B showing ventral branch. D: cross-section of thallus. E: cross- 
section of costa showing two dorsal and two ventral epidermal cells. F: short length of thallus in ventral view showing 
geminate marginal hairs and longer costal hairs. G: thallus margin with mostly geminate hairs. A-G: Malawi, Kathumba 


5922a. (drawn by M. J. Wigginton). 


2 rows of dorsal cortical cells and 2-3 ventral 
cortical cells, surrounding 10-24 rows of thick- 
walled medullary cells in 3—5 layers. Median cells 
of lamina (30—)35-45(—50) um wide x (40—)45— 
55(—60) um long; trigones absent or minute. Gem- 
mae oblong to sub-linear, occasionally produced 
at thallus margin. Dioicous. Male branchlets glo- 
bose or subglobose, glabrous or occasionally with 
a few hairs. Female branchlets obovate; calyptra 
hairy. 


Epiphytic on the bark of trees and woody shrubs; mon- 
tane. A subcosmopolitan species occurring widely in 
both tropical and temperate regions. In West Africa, the 
only modern record appears to be of a collection made 
in Guinea in 1945; otherwise there are only 19th century 
records from Cameroon, Nigeria, Bioko, Principe and 
Sao Tomé. However, this species is surely to be ex- 
pected elsewhere, including on Mt. Cameroon. Else- 
where in Africa, from Kenya southwards, and on the 
East African Islands. Although the length, curvature and 


density of the hairs is liable to vary considerably be- 
tween collections, and even within a single specimen, 
M. leptoneura is usually easily recognised by the 
strongly convex fronds which may be almost tubular, 
and the hairs which are conspicuously curved (they may 
be almost semicircular), at least in some lengths of the 
margin. 


4. Metzgeria madagassa Steph., Sp. Hepat. 1: 
292. 1899. 


Metzgeria warnstorfii Steph., Bot. Jahrb. Syst. Bot. 20: 305. 
1895. 


Metzgeria camerunensis Steph., Sp. Hepat. 1: 293. 1899. 
Metzgeria limbato-setosa Steph., in Mildbraed, Wiss. Er- 
gebn. Deutsch. Zentr.-Afrika Exped., 1907-1908, 2: 
111.1911. 
Plants green, or sometimes yellow-green, to 4 cm 
long, branching irregularly dichotomous. Thallus 
mostly 0.8—-1.7 mm wide (but often with many 
shoots only 0.3-0.5 mm wide), 2-5 mm between 
dichotomies, often strongly convex with recurved 
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margins but sometimes almost flat; ventral 
branches frequent. Marginal hairs variable: some 
sectors with bristle-like short geminate hairs ca. 
40 um long (sometimes the hairs occurring in 
trios); other sectors with dense or sparse, paired or 
single hairs to 200 um long (the long hairs may be 
slightly flexuose). Ventral surface of the lamina, 
especially near the margin, often with some hairs 
(but very variable in density), hairs dense on most 
parts of the ventral surface of the midrib, mostly 
140-200 um long; dorsal surface of thallus glab- 
rous. Midrib with 2 rows of dorsal cortical cells, 
and 2—3(-4) rows of ventral cortical cells on well 
developed shoots; medullary cells 10-30, thick- 
walled. Lamina (8—)10—15(—20) cells wide from 
midrib to margin, median cells (27—)30—35(-45) 
um wide x (38—)45-50(-60) um long, thin- 
walled, often with small trigones. Gemmae flat, 
round or oval, produced from the margins of the 
thallus, becoming elongate, thallus-like and 
costate, the margins sometimes with straight hairs. 
Dioicous. Male branchlets sometimes on narrow 
thalli. Female branchlets obovate; calyptra hairy, 
ca. 0.2 mm long. 


On the bark of trees and woody shrubs, mostly montane, 
to 2500 m. In West Africa, confirmed only from Cam- 
eroon, Nigeria and Liberia; elsewhere widespread from 
Ethiopia south to South Africa, and on the East African 
Islands. Well developed M. madagassa has a hairy ap- 
pearance, and some collections may develop a faint 
bluish tinge in the herbarium. The gemmae, which de- 
velop a midrib and become elongate to form almost 
glabrous thalli, may have only 2 ventral rows of cortical 
cells in the midrib. Gemmae are not always present, and 
gemmiferous shoots are not specially differentiated. 
However, in some collections, the narrow thalli formed 
by the gemmae are very abundant. 


5. Metzgeria nudifrons Steph., Hedwigia 31: 
126. 1892. 
Metzgeria latifrons Steph., in Mildbraed, Wiss. Ergenb. 
Deutsch. Zentr.-Afrika Exped. 2: 111. 1910. 
Metzgeria africana Steph., Sp. Hepat. 6: 46. 1917. 
Metzgeria brunnthaleri Steph., Denkschr. Kaiserl. Akad. 
Wiss. Math.-Nat. Kl. Wien 88: 725. 1913; Sp. Hepat. 
6: 48. 1917. 
Plants bright to dark green, relatively robust, 
sometimes becoming bluish in the herbarium. 
Thallus 2-4 cm long, 1.2—2.0(—2.2) mm wide, 
weakly convex or with somewhat undulate mar- 
gins, especially near the apex, branching dichoto- 
mous with the segments 1-2 cm long, and 
branches sometimes arising ventrally. Midrib ca. 
0.10—0.13 mm wide, with ventral hairs, with 3-4 
cortical cells dorsally and 3—4(—6) cortical cells 
ventrally, surrounding 16—20 thick-walled me- 


dullary cells. Margin of thallus with single hairs 
(rarely geminate), straight, sparse or sometimes 
abundant, 0.10—0.14 mm long. Lamina glabrous 
on the dorsal surface, but with a few single hairs 
on the ventral surface. Median cells thin-walled, 
25-36 um wide x 35-45(—55) um long, with min- 
ute trigones. Gemmae formed on dorsal surface of 
thallus, disciform-suborbicular or oval, flat, with 
long or short hamate hairs on their margins. Di- 
oicous. Female branchlets cordate, 0.3—0.6 mm; 
calyptra hairy. 


On the bark of trees and woody shrubs; montane. In 
West Africa, recorded only from Cameroon (Augier, 
1985), but probably occurs elsewhere; otherwise known 
from Tanzania and Uganda southwards to South Africa. 
M. nudifrons is easily recognised, being the only species 
in our area which produces gemmae from the thallus 
surface, the gemmae being distinctive in having curved 
(hamate) hairs around the margins. The other African 
species that produces gemmae from the dorsal surface 
of the thallus is M. crassipilis (Lindb.) A.Evans (syn. M. 
propagulifera Vanden Berghen), but the gemmae have 
straight hairs. M. crassipilis is apparently rare in Africa, 
and currently known only from Burundi, Dem. Rep. 
Congo, Malawi, Uganda and probably Tanzania. 


6. Metzgeria quadrifaria Steph., Sp. Hepat. 1: 
301. 1899. 
Metzgeria muscicola Steph., Sp. Hepat. 1: 301. 1899. 
Metzgeria hedbergii Vanden Berghen, Svensk Bot. Tidskr. 
47: 265. 1953. 
Metzgeria bystroemii S.W.Arnell, Svensk Bot. Tidskr. 50: 
528. 1956. 
Plants large, green, yellowish-green or golden- 
yellow, sometimes becoming bluish in the her- 
barium. Thallus to 6 cm long and 0.7—1.7(-2.5) 
mm wide when flattened, linear, irregularly 
(sometimes sparingly) dichotomous, the margins 
somewhat inrolled or strongly convex, often al- 
most tubular. Dorsal face of thallus glabrous, 
ventral face with scattered hairs. Midrib with 3- 
4(-5) rows of cortical cells dorsally and (3—)4—6 
rows ventrally (but on some of the most slender 
shoots only 3 or exceptionally 2 rows) surround- 
ing up to 30 rows of medullary cells in 3—5 layers. 
Hairs present on thallus margin (and on ventral 
surface of lamina immediately adjacent to the 
margin), single or geminate, 120-320 ym long, 
the longer ones somewhat flexuose or slightly 
curved; hairs usually densely covering the midrib 
ventrally. Median cells of lamina (30—)38—42(— 
46) um wide x (30—)45—55(—60) um long, usually 
with small trigones. Gemmae flat, oval or ribbon- 
like, ecostate, arising from the thallus margin; 
gemma margin with long or short hairs. Dioicous. 


METZGERIACEAE 03 


Fig. 54. Metzgeria nudifrons. A: thallus showing ventral and dorsal sides, and gemmae developing on dorsal surface. B: 
cross-section of costa with four dorsal and four ventral costal epidermal cells. C-E: gemmae with hamate hairs. A,C-E: 
Dem. Rep. Congo, Malaisse 382. B: Malawi, E.Kungu 3008a. (A,C-E from Vanden Berghen, 1972b; B drawn by M. J. 
Wigginton). 


Fig. 55. Metzgeria quadrifaria. A: thallus in ventral view. B: cross-section of costa with four dorsal and six ventral costal 
epidermal cells. C: margin of thallus with geminate hairs. D: median laminal cells. A-D: Cameroon, Jones 400. (drawn by 
O. Van de Kerckhove). 
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Fig. 56. Metzgeria saxbyi. A: thallus in ventral view, with male and female branchlets. B: thallus, cross-section. C,D: 
cross-section of midribs with two dorsal and four ventral epidermal costal cells. E: male branchlet, with antheridia. F: fe- 
male branchlet (‘involucre’) showing developing shoot-calyptra. G: female branchlet opened out, showing archegonia. A- 
G: Ghana, Jones & J.B.Hall 1326. (drawn by O. Van de Kerckhove). 


Male branchlets globose, lacking hairs. Female 
branchlets small, obcordate; calyptra with long 
hairs. 


Epiphytic on twigs and bark; montane. In West Africa, 
currently known only from Cameroon (Mt. Cameroon), 
and Bioko. Elsewhere in Africa, widespread from So- 
malia and tropical East Africa south to South Africa, but 
not yet reported from the East African Islands. M. 
quadrifaria is distinguished from the other African 
species by the massive costa with many (3-5) dorsal 
cortical rows of cells. Hairs are often numerous, but 
glabrous sectors are not uncommon. The development 
of a blue tinge in the dried plant appears to be variable; 
it is well-marked in Jones 32] but absent from Jones 
400, both collections from Mt. Cameroon. 


7. Metzgeria saxbyi Pearson, Ann. Crypt. Exot. 
4: 70. 1931. 
Plants green. Thallus rather short, repeatedly fur- 
cate, 1-2 cm long, 0.7—1.4 mm wide (usually ca. 1 
mm), flat or slightly convex, often gibbous in the 
axils of bifurcations; ventral branches frequent. 
Hairs very variable, often absent from some 
lengths of shoot, elsewhere with solitary or some- 
times geminate, straight, marginal hairs 50-250 


um long; hairs on the ventral surface of the lamina 
usually present, but similarly variable and locally 
absent. Midrib with 2—3 dorsal rows of cortical 
cells; ventral cortical cells usually in 3-4 rows on 
the principal shoots, but with only 2 rows in some 
of the more slender branches; medullary cells ca. 
12-16. Lamina 8-20 cells wide from midrib to 
margin, median cells (25—)30-40(-44) um wide x 
(37—)41-52(—5S5) um long, trigones absent or mi- 
nute. Gemmae oval, ecostate, on the margin of a 
frond, but usually lacking. Monoicous. Male 
branchlets globose, with midrib, glabrous. Female 
branchlets obcordate, ca. 200 um long; calyptra 
hairy. 


On the bark of trees and shrubs. In West Africa, known 
from Ghana (where it seems to be frequent), Cameroon 
and Bioko. Elsewhere in Africa, it is recently confirmed 
only from Uganda, but has also been reported from 
Swaziland and South Africa. M. saxbyi is distinctive in 
being the only monoicous species of Metzgeria known 
from tropical Africa. Indeed, there are only two other 
monoicous species known, namely M. conjugata 
(Europe and North America) and M. lindbergii (Asia 
and Australasia). M. saxbyi is closely allied to the 
mainly temperate M. conjugata, from which it seems to 
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differ in the somewhat smaller laminal cells (up to 65 numerous hairs on the ventral surface of the wings 
um long in M. conjugata), and perhaps in the more (Jones & Harrington, 1985). 


Order JUNGERMANNIALES 


Plants leafy (very rarely thalloid), with creeping, ascending or erect leafy stems; rhizome present or 
absent; branches lateral or ventral. Plants usually dorsiventral, anisophyllous, with 2 ranks of lateral 
leaves differing from a third rank (underleaves) of usually smaller leaves (sometimes lacking); rarely 
with 3 + equal ranks of leaves (isophyllous). Leaves entire or divided; cells usually with trigones and oil 
bodies. Rhizoids usually present on the ventral side of the stem, always with smooth walls (peg rhizoids 
absent). Dioicous or monoicous. Antheridia in axils of lateral leaves (bracts), very rarely in axils of 
underleaves (bracteoles). Archegonia terminal on long or short shoots, surrounded by bracts, bracteoles 
often present. Sporophyte surrounded by a perianth or a fleshy perigynium, or both. Capsule globose to 
cylindrical, opening by 4 valves, wall 2—10-stratose. 


The Jungermanniales is by far the largest order of the Marchantiophyta worldwide and in Africa. About 783 species 
are known from sub-Saharan Africa in 109 genera and 25 families, of which about 239 species in 64 genera and 18 
families are known from West Africa. The Jungermanniales comprise the leafy liverworts. 


Literature: Gradstein et al. (2001), Schuster (1966, 1969, 1974, 1980a, 2000a, 2002b). 


KEY TO THE FAMILIES AND GENERA OF THE JUNGERMANNIALES OF WEST AFRICA 


1. Leaves deeply dissected into hair-like segments which are usually not more than 1-2 cells wide at 


base; /plants-very small, transparent, delicate .0.0.0-..000.. scr... ccsereoseesentics tesco reces Lepidoziaceae (p. 102) 
1. Leaves undivided or divided into segments which are more than 2 cells wide at base ...................6. 2 
2. Leaves differentiated into lobe and lobule; leaves incUDOUS ..............cc:ccccccecceesssessceescesesccsecssseesesesaees 6 
2. Leaves not differentiated into lobe and lobule (rarely with vestigial lobule); leaves incubous, succu- 

DOUS OMITANSVEESG) 6 ert nen see on sece ret ene Com ee eae eter a ene ieee Fe ihethra den ieiet satecnacesssietisetOleess 3 
SHILEAVES MOGM1eU INtO a SWOLLEN SAC” fe-s-cccsecssteceetscceceseccecees sesesscauteceseies Lejeuneaceae: Colura (p. 402) 
Suleaves planeito deeply concave but Not modified Mo a SAC ...20..5..-..c.cvasdesscsecesssccnssssceornctesevensvseersens = 
Ee AV ESIC HOUSE CMR RON T TT nes ies. Set RU HN, steve a Meumctewce OU Senco te oon anti otcascbec te tesetecrebeas 12 
PALEAV ES SHCCUOOUSTOR (FAT SVELSE. vaso eco fee eer eeet an tee raha Neetu tee es eNO aes eee e ests sth uecetbevcne abe ves 5 
> Underleaves present (sometimes, sinall, narrower than’ Stem) £..50.)...2020h...20.c2..c ccs luntesncesdesssstlesoneoues 20 
a. Wnderleayescabsent. Or very StnallANnGiNCONSPICUOUS 202..5.2-%ac-2--ssncedocesdaseeesecaessuadecelsencdocconconrtbeneses 31 


Leaves divided into lobe and lobule 


6. Lobule present on dorsal side of leaf; underleaves absent; leaves strongly clasping stem ...............0..... 
eer EN oa ete ree ee co ich ec CAR Bact Be, Pleurozia (p. 197) 
6. Lobule present on ventral side of leaf; underleaves present or absent; leaves not strongly clasping 


SPURS YN Weer er een arene ae eee Oe Seen ee oe EES eo Sree cree Ss See ae ee een et ee TS; Be ibe i 
MAUI AGSH CAVESIPLESENE SMR is oats aldo w Avett Waa eR eet oy Me al Pe ae, ced eect Ne ad. 8 
PAW NEOTIGAVES AD SERUM eM Le 2 ARR CLR Sats AR ke on Es eB Deneve. 10 
8. Lobule for most of its length attached to lobe along a keel; keel and lobule usually widely diverging 
from stem; plants variously coloured but never reddish or purple ................... Lejeuneaceae (p. 237) 
8. Lobule almost free from the lobe, keel lacking or indistinct; lobule orientated + parallel to stem or 
WGA RYU W CLONE SATO INI LUN Prater Se stireer state eee de eet PeS rit EER Tee oe NUS SNS 9 
9. Underleaves undivided; lobules plane, with rounded apex, margins of lobule often dentate to lacini- 
ate, at least near base; plants green to brown, robUSt ..............cceeseceeesscceeesseceseeseeeees Porella (p. 209) 


9. Underleaves divided; lobules usually inflated, sac-like (sometimes plane, then with acute apex), mar- 
gins of lobule + entire; plants green, reddish, purplish or sometimes blackish ....... Frullania (p. 211) 
10. Plants robust, more than 3 mm wide, turning reddish or purple; leaves strongly concave, clasping 
GER ELeeet ee ce ee rere ee em ree sdk coming hh eRe Ee et Pleurozia (p. 197) 
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Plants smaller, less than 3 mm wide, green or brown, not turning reddish or purple ...................... 11 
Plants usually very small, less than 1 mm wide; lobules very narrowly attached to stem by only 1-4 


cells; stems thin, epidermis of only 5 rows of cells; rhizoids from ventral surface of stem; leaf cells 
usually with many (more than 2) small, colourless oil bodies ............0.....200 Lejeuneaceae (p. 237) 


Plants larger; lobules broadly attached to stem; stems rigid, epidermis of numerous thick-walled 


cells; rhizoid tufts from lobule; leaf cells with 1—2(—5) large, brownish oil bodies ... Radula (p. 199) 


Leaves incubous 


17. 


18. 


Lo: 


: Underleaves absent: %).;:..2.s00n) asthe steht 8G eae Ae Tee eee ee ee Oe 13 
. Underleaves. presents, )cit:.226.08: eed em re x a eS eee ae ere ne eyed 14 
. Plants robust, more than 3 mm wide, turning reddish or purple; perianths large, terete, without a 
TOSHIUM dec ccca startin haeee dt cata aek SER Bete. alks. arte pape ear es Pleurozia (p. 197) 
. Plants small, less than 2 mm wide, pale green, not turning reddish or purple; perianths inflated- 
plicate or flattened, with a rostrum ...........ceeceeeeeneeeeees Lejeuneaceae with reduced lobules (p. 237) 
. Underleaves and leaves of similar size, deeply bifid 200.0... eeeteececesseceeeeeeeeeeees Herbertus (p. 100) 
. Underleaves:smallerithan leaves <.. 2% 55.ci.eo< css Oe sens ee ees A eater oa are aeons rast ie aetna cae 15 
. Underleaves linear (rarely narrowly 2-lobed), secund, alternately curved towards one and the other 
side of stem; leaves deeply 2-lobed, usually with 1 or more teeth; plant very small and delicate, 
Cenhataziella-lik@pe.. 2.9 cst ee ch Ce Cephaloziellaceae: Cephalojonesia (p. 125) 
. Underleaves not linear; leaves entire or divided, the margins with or without teeth; plant not 
Cephaloziella lke s ..utdcciccdse ni cele veke coi cht EE IEE TOT ee Rr RP eH 16 
. Lobule vestigial (consisting of only a few cells); stems fragile, ventral stem surface only 24 cells 
wide, hyalodermis,often- presente... tee Lejeuneaceae with reduced lobules (p. 237) 
. Lobule entirely lacking; stems rigid, ventral stem surface more than 4 cells wide, hyalodermis ab- 
SOME... o. scncedsncconcnesiea atcha Cac er shes op Cr egscen Alas uate ele re cata ay Sate saite Sigh ce, Cee cane eae eet ec NL 17 
Stems regularly l—2-pinnater. x. 0025 asccekweesavls sya Mette Ob ee escort BORE te tits Maan do anges Set Ne aes 18 
.sstems;simple; forked ‘onirre culanly branched Oe, ssa ong ee ons can 5 5 cs5n, S cheat coms PegEe dea aie 19 
Leaves divided into 2—3 unequal lobes, dorsal lobe the largest; underleaves deeply divided into 2 
lobes; base of leaves and underleaves usually with teeth or laciniae ................ Mastigophora (p. 98) 
. Leaves divided into (2—)3-4 equal lobes; underleaves divided into 3-4 lobes; leaves and under- 
leaves not toothed or laciniate at Dasess.cc0. nectar eee tete: Lepidoziaceae: Lepidozia (p. 108) 
. Stems forked, flagelliform ventral branches present; sporophyte enveloped in a perianth .................. 
dea tsotisee taza haved te AOU epenaiiattye ie ch Alar, WM see Seam eee ee Lepidoziaceae: Bazzania (p. 104) 
Stems simple or irregularly branched, flagelliform ventral branches absent; sporophyte in a marsu- 


PLUM. esc Ase re. Teta gad ate TR AE Se, A oo, ote ee eae nner Calypogeiaceae (p. 113) 


Leaves succubous or transverse. Underleaves present 


20. 
20. 
ails 


Plants small to minute, shoots less than 0.5 mm wide; leaves 0.1—0.3 mm long ............:::ceeeee 21 
Plants larger, shoots more than 0.5 mm wide; leaves more than 0.3 mm Jong .............::eeseseeeeeeeee 22 
Plants whitish or pale green (brownish in older parts); leaves crowded, overlapping, spreading- 
pectinate; flagelliform stems frequent; underleaves small, often + bifid; seta 8 + 4-seriate (8 cortical 


cells. surroundine 4" 1nner Gene) e. ck ink rst atest ee eee Cephaloziaceae: /watsukia (p. 122) 
. Plants not whitish; leaves various; flagelliform stems absent; underleaves, if present, not bifid; seta 

At A Sem ates feeb ice nasnasnvne chp anes Sey ates Sart Be een Cephaloziellaceae: Cephaloziella (p. 126) 
.. Leaf margins toothed )..2:,,:ceehecteok cto ettathas eras dah ait oh eth oat, See de 23 
» Leak mar ganys Snntire sis. scs sk cacaonsdpuabcancecedden vol kaigdus tos AGA Gx Sates i <lage ERR. Jct ene i Reed 26 
. Leaves deeply 2—4-lobed., to, atleast: 0.75. leaf length) cian. andere kth hastens eae aN 24 
Leaves. entire or 2(—3)-lobed. to less. than,0, 5deafilength yA. cleseee ate sie Ot ae Ea fie 


. Leaves and underleaves longly ciliate; stems sparsely and irregularly branched; branches similar to 


main stems; shoots bristling with squarrose leaf apices ......... Jungermanniaceae: Plicanthus (p. 150) 


. Leaves and underleaves entire, except at base; stems regularly 1—2-pinnate; branches tapering, often 


attenuate; leak apices appressed) 27.0u, uss. reno tiara batt area ea en Seat Mastigophora (p. 98) 
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25. Leaves + transverse, deeply concave; branches ventral or terminal ...................0.00.. Tsotachis (p. 195) 
25. Leaves + longitudinally inserted, not deeply concave; branches lateral or ventral .....0..........ccceceeeeeeee 
Sa Re MEETS Ee eo cere CES cn SRL gh ae eg ee Geocalycaceae (p. 154) 


LOS SAVES BVA be ele sae Re Rik een Sel MOE eee Be Ts dR EM cre, dieters EE 27 
26 <eaves divided inloMobese sin in ete s, SOONER Keene eal eel Myr Es BD eyed 29 
27. Underleaves relatively large, wider than stem ...............:cccccccssessesseessessesseeeeees Geocalycaceae (p. 154) 
29. lUnderleavesss mal leanialro Wen nan: Stem ose s 15 ccnoverct teed c AME a ee 28 
28. Underleaves divided into 2 parallel subulate lobes; leaf cells thick-walled, trigones large, cuticle 

SILALEVETRICULOSE A erect cso terse ioe dotanes ee Jungermanniaceae: Notoscyphus (p. 148) 
28. Underleaves not divided into 2 parallel subulate lobes; leaf cells thin-walled, trigones small or 

lacking femticle SMOOtGES.. h.ue.1..8 Stee. eee adel Geocalycaceae: Clasmatocolea (p. 155) 
29. Leaves in 3 equal rows; underleaves as large as leaves .............:ccsccssseseessesseseeseees Herbertus (p. 100) 
29. Leaves not in 3 equal rows; underleaves smaller than leaves .............:::c:cesessceccesessesesecescesseseececess 30 
30. Leaves + transverse, strongly concave; sporophyte in a fleshy perigynium ............ TIsotachis (p. 195) 
30. Leaves obliquely or + longitudinally inserted; sporophyte in a perianth ....... Geocalycaceae (p. 154) 


Leaves succubous or transverse. Underleaves absent or very small and inconspicuous 


Sl Leaves opposite-dorsalieal: bases meeting O1UAiteG sx a. ackotee seve ign cscs soca dees. oss satanssvaelseossecctes 52 
Si Leavesaltemate, dorsal leaf bases not meeting: on UMItEd 64 -.2..0.5.6.c0s:.,00ccctesescssscancsebsasccebsescoo¥ueess 33 
32. Ventral leaf margin with narrow, elongate cells; leaves densely imbricate (except in hygromorphic 

1 ODER UES, To GG Pe oars 00 Rn nn Sinn Mlle Biv nename Ran a roll a Tae i Gongylanthus (p. 191) 


32. Ventral leaf margin lacking narrow cells; leaves distant or subimbricate ...............:c:cccccccceseeseeeeseeeees 
SE PAE ae ce ME SER re een VY a RS MRR Jungermanniaceae: Syzygiella (p. 152) 


39: Leal base’several layers of cellsthick®..-2...::..:-s::00c./0 0: Order Metzgeriales: Fossombronia (p. 70) 
do vicanibase only dulayenor Cells thick vai 52h. Aeie won sete Ratatat Mets et RE cc aoe he. hele dlieRone 34 
34. Leaves unequally 3-lobed, the dorsal segment small; plants with reddish gemmae on margins of 

ADIGA CANES e820. e505, cees Maia bet dena ae a Mos Jungermanniaceae: Tritomaria (p. 153) 
a4) Leavesumiobed'or2-lobed?pemimae if present. not Teddishy 4. c22.5., s.-5-Sisceeas ev aceaeeecveseben lle s-n0esceeee 35 
SO HLeAvesiunlobeasmarfins and apex.entire or toothed 91 .rer. terse: etecss fit osskted sash F snshanedinecessdedesteess 36 
Aya | ENTS 245 00) 862 Re or 5 OR te a ee a 42 
era cet ena ON EL SAMMI es 8 scree eran Be eed B RUN eA EEO LA IS os ho Uae Ree cae acne (ea ees 37 
Sata] Cee ANSTTI AR ATA L CULL ot ers Be Seis tec as lh ke anh oy ier SRE, oes UO Nal wy cysts at Wee lank 39 


37. Leaves rounded or oval, dorsal margin plane or incurved/inflexed (curved or bent upwards in dorsal 
view), apex typically with 2 large, acuminate or blunt teeth (but may be rounded); plants becoming 
blackish when dry; gametoecia on short ventral basal branches (but plants usually sterile) ................ 
5 PRE Bcd icra Ob CS ate ERE EC Un ie Ey Sen ORES, Rath A a i ern ein epee Adelanthus (p. 119) 

37. Leaves not rounded or oval, dorsal margin plane or usually recurved (curved downwards in dorsal 
view); plants usually not becoming blackish when dry; gametoecia terminal on shoots ................ 38 

38. Leaves and stems striate-papillose; leaf apex variably dentate or rarely almost entire; dorsal margin 
of leaf plane; marsupium formed at end of shoot (but plants often sterile) ......... Tylimanthus (p. 193) 

38. Leaves and stems smooth; leaves asymmetric, dorsal margin plane or usually recurved, decurrent; 
DE TPAL Ste TET EOTE SINOO LS deg oe vorisiy suse Gone ee cae oS nbc denbs avayeegsctscniss Plagiochila (p. 169) 

39. Leaves orbicular, ovate or oval, clasping stem, overlapping, concave, at least at base; dorsal leaf 
BASE NGG CeCe mte nO sey eet, Le POLE R NI ccs chase jue cones uvaaVay cee voce ood Wovokanp os Jungermanniaceae (p. 136) 

39. Leaves not clasping stem, not concave; dorsal leaf base decurrent ...............c:cccccccssessceecesceeeeseescees 40 

40. Plants very small, robust shoots to 1.2 mm wide; leaves distant on stem, almost longitudinally in- 
serted, apex truncate or retuse; gynoecia on ventral branches 


POOR eee e meee eee eee eee ee eee EEE en eeeeEeeeeEsetreneseseees 


BOSS dene emi ne Wire eRe iba Bea cate Be cates dueelpiescslckcednartacd Cephaloziellaceae: Cylindrocolea (p. 130) 
40. Plants larger, robust shoots wider than 1.2 mm; leaves contiguous or overlapping, apex rounded, or 

a taprinaate atnenslea fetwian gular caer. dee Saoss bis lee eet ee edad 41 
4] 


. Dorsal margin of leaves plane or incurved/inflexed (curved or bent upwards in dorsal view), apex 
typically with 2 large, acuminate or blunt teeth (but may be rounded); branching ventral-intercalary; 
gametoecia on short ventral basal branches (but plants usually sterile); plants becoming blackish 
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Whe n.d iy crete nn seseent de ssteenl iUacls RECAST ee ne ete ae eee Adelanthus (p. 119) 
41. Dorsal margin of leaves plane or usually recurved (curved downwards in dorsal view); leaf apex 
dentate (many teeth) or rarely entire; branching lateral-intercalary; gynoecia terminal on leafy 
shoots; plants usually not becoming blackish when dry ............cc:cccccesseeeeeeeseeees Plagiochila (p. 169) 
42. Leaves asymmetrically 2-lobed, with small, narrow dorsal lobe and broad ventral lobe ..................... 
seta eaethelo eel ee Me Br cis Wuae. 0s es ele eae eee Olean el aries Tylimanthus (p. 193) 


42. Leaves + symmetrically, 2-lODeEd | ..c0schsitsstanacssaneie snnenaseenatssteeete eee: Se ee < eee ae Te SE 43 
43 Plants minute, shootsléssithan i. Simim qadeys.20 eres. SON ee ele ee ee ad 
43) Plants larger, shootssmoreithan-@/5sim wide VN yes... vinn--sapeaateacsecndeakcuatshaace cas OEE ean 45 


44. Plants whitish or pale green (brownish in older parts); leaves crowded, overlapping, spreading- 
pectinate; flagelliform stems frequent; underleaves small, often + bifid; seta 8 + 4-seriate ................ 
Aa ehh 1 Uieaaae dah dite Si aregelie diac 5 hs wen daniels elie ean eine Cephaloziaceae: Iwatsukia (p. 122) 
44. Plants not whitish; leaves various; flagelliform stems absent; underleaves, if present, not bifid; seta 


4-+-Aesepiatel \. Jr... Hatin eee alien ome Cephaloziellaceae: Cephaloziella (p. 126) 
45: Stems, withiathyalodermis eettestican bates ste eaeeee Cephaloziaceae: Cephalozia (p. 121) 
45. Stems lackin gradhtyalodermis ice a). eter se tee eae eee! Jungermanniaceae (p. 136) 


LEPICOLEACEAE R.M.Schust. 


Shoots pinnate or bipinnate, isophyllous or anisophyllous. Mature branches often becoming attenuate. 
Leaves incubous or subtransversely inserted, asymmetrically bifid or trifid (Mastigophora), or + sym- 
metrically quadrifid-bisbifid (Lepicolea), overlapping the dorsal side of the stem, transversely inserted. 
Cells thick-walled or with large trigones. Perianths rudimentary (in Mastigophora) or absent, perigy- 
nium present or not. Capsule ovoid. 


Two genera, Lepicolea and Mastigophora, have usually been placed in the Lepicoleaceae, though the latter is some- 
times placed in a separate family, the Mastigophoraceae (e.g. Schuster, 1987, 2000a). 


MASTIGOPHORA Nees 


Plants medium-sized to robust; shoots regularly pinnate or bipinnate, to 15 cm long, rigid. Stem cortical 
cells with strongly thickened walls. Branches exclusively Frullania-type, relatively short, much more 
slender than the main axes, often becoming flagelliform. Leaves incubous or subtransversely inserted, 
usually imbricate and concealing the stem, deeply 2—3-lobed to 0.6—0.8 their length. Cells with large 
nodulose trigones which are sometimes confluent. Underleaves deeply bifid, rather similar to the leaves. 
Dioicous? Gynoecia terminal on short lateral branches. Capsule subspherical. 


A small genus of five species, with one widespread, but apparently local, species in Africa. Fertile plants appear to 
be rare in Africa. 


Literature: Arnell (1956b), Inoue (1971), Piippo (1984), Vanden Berghen (1973). 


carena". 

Mastigophora africana var. annobonensis S.W.Arnell, 
Svensk Bot. Tidskr. 50: 532. 1956, nom. inval.; Masti- 
gophora africana §.W.Arnell, Svensk Bot. Tidskr. 51: 
165. 1957. 


1. Mastigophora diclados (Brid. ex F.Weber) 
Nees, Naturg. Europ. Leberm. 3: 89. 1838; 
Jungermannia diclados Brid. ex F.Weber, 
Hist. Musc. Hep. Prod.: 56. 1815; Sendtnera 
diclados (Brid. ex F.Weber) Endl. ex Gottsche 


et al., Syn. Hep.: 241. 1845. Plants yellowish- to reddish-brown or darker 


Jungermannia subaequifolia Nees et Mont. in Montagne, 
Ann. Sci. Nat., Bot., sér. 2, 19: 249. 1843. 

Jungermannia leioclada Hook.f. et Taylor, London J. Bot. 
4: 85. 1845; Mastigophora leioclada (Hook.f. et Tay- 
lor) Mitt., in Melliss, St. Helena: 370. 1875. 

Sendtnera mascarenica Mitt. in J. Linn. Soc., Bot. 5: 102. 
1860 "1861"; Mastigophora mascarenica (Mitt.) Steph. 
in Renauld & Cardot, Rev. bryol. 18: 58. 1891 "mas- 


brown, often forming mats or cushions. Fronds 
when well developed to 10 cm long, regularly 
pinnate or bipinnate. Main axes straight, rigid, 
0.6-1.0 mm wide. Branches distant, regularly 
spaced, arched, much more slender than the main 
axes, attenuate, often becoming flagelliform. 
Rhizoids arising from leaf bases at tips of 


LEPICOLEACEAE 8) 


Fig. 57. Mastigophora diclados. A: shoot in dorsal view. B: detail of shoot with female branch, in dorsal view. C: part of 
shoot in ventral view. D: leaves. E: leaf apices. F: cells in mid-leaf. G: underleaf. H: female bracts. J: female bracteole. A- 
J: Réunion, M.J.E.Coode s.n. (drawn by O. Van de Kerckhove). 
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branches. Leaves 0.5—1.1 mm long, divided for 
0.8-0.9 their length into 2—3 lobes, the dorsal 
lobes large, ovate-acuminate, imbricate, conceal- 
ing the stem, the ventral lobe(s) very much 
smaller, with triangular laciniae or teeth at both 
dorsal and ventral bases. Cells 20-25 um wide x 
25-35 um long in mid-leaf, with very large 
nodulose trigones and intermediate thickenings. 
Underleaves nearly as long as the leaves, bifid to 
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Mossy forest at moderate elevations, growing on the 
branches, trunks and roots of trees, and on the trunks of 
tree-ferns. It is sometimes found on fallen branches and 
twigs, and if it is a habitual canopy species, then it may 
be more frequent than the rather scattered African 
mainland records suggest. In West Africa it has been 
recorded from Cameroon, Rio Muni, Annobén, Bioko 
and Sao Tomé, and elsewhere from Ethiopia to Malawi 
and the Seychelles. Fertile plants appear to be rare. The 
bipinnate fronds, the curved, often attenuate branches, 


and the divided imbricate leaves are very distinctive, 
and the species is unlikely to be mistaken for any other 
in the region. 


0.8, with laciniate auricles. Dioicous? Gynoecia 
on short lateral branches, margins of bracts and 
bracteoles laciniate. Perianths exserted, trigonous. 


HERBERTACEAE Miill.Frib. ex Fulford et Hatch. 
by N. G. Hodgetts 


Characters of the family include the erect or suberect growth, the 2—3-lobed leaves, the isophyllous 
arrangement of the leaves and their subtransverse insertion on the stem, and antheridia often borne in 
the axils of both leaves (bracts) and underleaves (bracteoles). 


A family of 2-3 genera, Herbertus Gray, Triandrophyllum Fulford et Hatch. and Olgantha R.M.Schust., the latter 
genus being assigned to Triandrophyllum by Gradstein et al. (2001). Only Herbertus occurs in Africa. 


Literature: Gradstein et al. (2001), Schuster (1996, 2000a). 


HERBERTUS Gray 


Plants medium-sized to very large, 2-10 cm tall (or more), ca. 1-10 mm wide, green or more often 
ochraceous, brown or red, erect or suberect in growth, often with rhizomatous base. Branching ventral- 
intercalary, the branches often flagelliform. Stems often dorsiventrally flattened, with a conspicuous 
cortex of 2-4 layers of orange or brown thick-walled cells surrounding larger, thinner-walled medullary 
cells; central strand lacking. Leaves deeply 2-lobed, usually conspicuously falcato-secund, and often 
asymmetric, the dorsal lamina often significantly expanded and distinctly larger than the ventral lamina; 
lobes usually narrowly lanceolate with an acute apex. Cells of lamina + isodiametric or elongate, very 
thick-walled and porose with extensive secondary thickening in trigones and intermediate thickenings. 
A conspicuous vitta of elongate cells present, the longitudinal walls thick, with extensive secondary 
thickening. Underleaves large, usually approaching lateral leaves in size but more symmetrical. Gem- 
mae absent, and vegetative reproduction by fragmentation of leaves and stems. Dioicous. Androecia on 
main shoots, becoming intercalary; antheridia in pairs in the axils of + saccate bracts and bracteoles 
(which are similar in size and form to the leaves and underleaves). Perianths narrow, not longly ex- 
serted, and split to 0.3-0.5 into ca. 6 laciniate lobes, with several bracts and bracteoles + sheathing the 
perianth in a compact head. Sexual reproduction rare. 


Herbertus is a widespread genus of cool, wet environments worldwide, particularly on tropical and subtropical 
mountains and in temperate oceanic areas. Many species of Herbertus have been described worldwide, but the ge- 
nus is poorly understood and in need of a comprehensive revision. Nine species have been described from sub- 
Saharan Africa, but only a single species from West Africa. Species of Herbertus have a superficially moss-like 
appearance, but the divided leaf shows that a liverwort is to hand. The deeply divided leaves and underleaves, simi- 
lar in size and form, with their long, narrowly lanceolate lobes, render the genus unmistakable. 


Literature: Grolle (1978), Schuster (1966, 2000a). 


(Steph.) Steph., Sp. Hepat. 4: 7. 1909. 
Schisma dusenii Steph., Sp. Hepat. 4: 7. 1909. 


Plants ochre-brown to purple-brown, robust. 
Shoots rigid, 6-8 cm tall, decumbent or ascend- 


1. Herbertus mollis (Steph.) Dusén, Hepat. Afric. 
Cameroun (Exs.-Prospekt): 4. Linkoeping. Jan 
1893 ‘Herberta’; Sendtnera mollis Steph., Bot. 
Jahrb. Syst. 8: 25. 1886; Schisma_ molle 
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D-F: leaves. G-J: underleaves. K: leaf margin. L: marginal and elongate vitta cells. A-L: Cameroon, Jones 353. (drawn by 


Fig. 58. Herbertus mollis. A: shoot with ventral flagellum. B: part of shoot in dorsal view. C: part of shoot in ventral view. 
O. Van de Kerckhove). 
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ing, forming loose and often large cushions, little 
branched except for ventral flagelliform branches 
at right angles to the stem, often mingled with 
very slender microphyllous shoots. Leaves ca. 3 
mm long and 1.4 mm wide at the base, divided for 
about 0.6 of their length into 2 lanceolate trian- 
gular secund lobes which taper to an acumen 3-6 
cells long (dorsal lobe slightly larger than ventral 
lobe), subtransversely inserted, convex, imbricate, 
the dorsal bases arched across the stem and com- 
pletely concealing it. Leaf base with a broad vitta 
which extends for about 0.3 the length of the un- 
divided part of the leaf and then bifurcates, one 
branch of the vitta running into each lobe, be- 


15-20 um, with very large nodulose trigones and 
thin intervening walls; cuticle + smooth; oil bod- 
ies not described. Underleaves resembling the 
leaves but more symmetrical, with spreading 
secund lobes. Male bracts in several pairs on the 
main stem, resembling the leaves but with dis- 
tinctly saccate bases. Gynoecia terminal on main 
stems, the leaves immediately below the gynoecia 
often more deeply lobed and dentate than on ster- 
ile shoots. Asexual reproduction presumably by 
fragmentation. 

On rocks, and large well illuminated branches of 
trees, montane to subalpine, ascending to 2700 m. Fre- 
quent on Mt. Cameroon and also recorded on mountains 


in Sao Tomé. H. mollis has not been recorded from 
elsewhere in Africa, but it is very close to, and probably 
conspecific with, H. dicranus (Taylor ex Gottsche et al.) 
Trevis., a very polymorphic species widespread in East 
Africa. Several other African taxa are probably also 
conspecific with H. dicranus. 


coming ill-defined above the base of the lobe and 
vanishing shortly above mid-lobe. Vitta cells nar- 
rowly rectangular, 18 x 30-60 um, the transverse 
walls very thin, the longitudinal walls greatly 
thickened and porose. Other laminal cells 18-24 x 


LEPIDOZIACEAE Limpr. 


Plants pale green to brown or reddish-brown, creeping to ascending, usually pinnate or dichotomously 
branched. Stems with or without a hyalodermis. Leafy branches Frullania-type (sometimes Kurzia-type 
or Acromastigum-type) and ventral-intercalary, Bazzania-type, rarely lateral-intercalary; flagelliform 
branches frequently present. Leaves transverse or incubous (rarely succubous), usually divided into 
several segments or teeth, but sometimes undivided, leaf margins usually entire. Cells variable, with or 
without oil bodies. Underleaves well developed in most genera, with rhizoids in tufts from underleaf 
bases. Gemmae unknown. but vegetative reproduction sometimes by caducous leaves. Dioicous or 
autoicous. Gametoecia on short ventral branches, the androecia occasionally on long shoots. Sporophyte 
surrounded by a 3-keeled perianth. Capsule elongate, wall usually bistratose. 


A family of about 27-30 genera worldwide, nine in sub-Saharan Africa. Important characters of the Lepidoziaceae 
are leaves usually divided into segments, underleaves often well developed, rhizoids arising in tufts from underleaf 
bases, and gynoecia always on very short ventral branches. The plants may be pinnate (Lepidozia), dichotomously 
branched (Bazzania), or irregularly branched. 


Literature: Pécs (1984a), Schuster (1969, 2000a). 


1. Leaves consisting only of 1-4 hair-like, uniseriate filaments (lobes), lamina lacking or very short ... 2 


1. Leaves not consisting only of uniseriate filaments, lamina large .................cccccssceeesscesseceeeseeseeseneeseess 3 
2. Leaves of 1-2 filaments, each filament | cell wide at base; underleaves extremely small, consisting 
of 2 small, adjacent cells each capped with a slime-papilla .............ceeeesceeseeeeseeeeeeeeees Arachniopsis 
2. Leaves of 24 filaments, each filament usually 2 or more cells wide at base; underleaves + conspicu- 
ous,/0.25-O4-orsmore length of leak, of 2S filaments 0.6.5: snot -dustcanazh ness tense sande tonanataes oases Telaranea 
3. Leaves deeply divided into 2—6 lobes, the lobes at least 0.25 leaf length; branching pinnate (some- 
times. bipinnate) #shoots: 0.5—1.5 nam: Wid Gisiatectevouess 2-5 nage Peis Sexskatenaes eaab tiny Pra Pek. hes Lepidozia 
3. Leaves undivided, or with 2—3 broad teeth (lobes) at apex, each separated by a sinus less than 0.1 leaf 
length: branching forked; SHOOts 2-325 MEWS 6.2). dient Suet enced onde odetighcvenna ste <tespueissscctinsade Bazzania 
ARACHNIOPSIS Spruce 


Plants very small, delicate, hyaline. Stems of 4-6 rows of large hyaline cortical cells surrounding 1—2 
rows (rarely more) of small medullary cells, branching both ventral-intercalary and Frullania-type. 
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Fig. 59. Arachniopsis diacantha. A: shoot with perichaetium. B: part of shoot in ventral view, with leaves and minute 
underleaves. C: young perichaetium. D-F: female bracts and ?bracteole. A-F: Nigeria, Jones 100. Telaranea nematodes. 
G: shoot with perichaetia and perianth. H: leaf. J: underleaf. K: female bracts and bracteole. L. part of perianth. G-L: 
Ghana, Jones 1321. (drawn by O. Van de Kerckhove). 
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Leaves transversely or slightly succubously inserted, composed of 1—2 filiform segments that are free 
almost to the base. Underleaves rudimentary. Dioicous or autoicous. Gametoecia on short ventral- 
intercalary branches. Perianths long, the mouth longly ciliate. Seta in cross-section of 8 large cortical 
cells surrounding 4 small medullary cells (8 + 4-seriate). 


A small tropical and southern-temperate genus of about 12 species, closely allied to Telaranea, with one widespread 


species in Africa and one species, A. diplopoda Pécs, confined to the East African Islands. 


Literature: Pocs (1984a), Schuster (2000a). 


1. Arachniopsis diacantha (Mont.) M.Howe, 
Bull. Torrey Bot. Club 29: 288. 1902; 
Jungermannia diacantha Mont., Ann. Sci. 
Nat., Bot., sér. 4, 5: 349. 1856. 

Blepharostoma sejunctum Angstr., Ofvers. Kongl. Vet.- 
Akad. Forhandl. 33(7): 78. 1877 ("sejuncta"); Telara- 
nea sejuncta (Angstr.) S.W.Arnell, Bot. Notiser 110: 
18. 1957 (excl. S.W.Arnell’s specimens) 

Arachniopsis coactilis Spruce, On Cephalozia: 85, Malton 
1882. Steph., Sp. Hepat. 3: 634. 1909. 

Arachniopsis madagascariensis Steph., Sp. Hepat. 6: 347. 
19228 

Stems 50-80 um in diameter. Leaves of 1 (on 

weaker shoots) or 2 widely spreading segments, 

each segment to 0.7 mm long, of 4~7 uniseriate 

cells, each cell 3-4 x as long as wide, 60—90(— 

120) um long and 15-25 um wide, thin-walled; 

when of 2 segments, they are almost completely 

free from each other, united (if at all) for less than 
the length of the basal cell. Rhizoids frequently 
produced from the upper cells of the leaf. Lobe 
cells with Jungermannia-type oil bodies, 1-5 per 
cell. Underleaves rudimentary, of 2 adjacent cells, 
each capped with a slime papilla. Autoicous. 

Androecia on short ventral branches, of a few 

pairs of bracts resembling normal leaves but more 

crowded, with incurved segments. Perianths 
oblong or narrowly obconical, bluntly 3—angled, 
1.0—1.5 mm long (including cilia), not contracted 


at the 3—-lobed mouth, each lobe with about 3 cilia 
to 0.4 mm long. 


On decaying wood, less frequently on bark of living 
trees, frequent throughout the forest districts, often 
associated with Cephalozia fissa and Lophocolea marti- 
ana. In West Africa, recorded only from Ghana, Ivory 
Coast, Sierra Leone, Rio Muni, Annob6on and Bioko, but 
probably overlooked elsewhere. It is widespread in East 
Africa and in the East African Islands. Arachniopsis is 
so small and delicate that it is more likely to be mis- 
taken for a colourless filamentous alga than for any 
other liverwort, except perhaps Telaranea spp., espe- 
cially as mature plants are often accompanied by fila- 
mentous juvenile forms. Care may be needed to distin- 
guish robust forms of A. diacantha from Telaranea 
nematodes. The latter species can usually be distin- 
guished from the former by its 2- or 3-lobed under- 
leaves, its leaves consisting of 3 segments (sometimes 
only 2 segments on weak shoots), with a basal tier of 2 
cells in each segment, and the basal tiers of cells united 
for more than 0.5 their length. Published accounts stress 
the difference in branching: terminal branching with no 
intercalary branching (except for the sexual branches) in 
Telaranea, contrasted with ventral-intercalary branching 
in Arachniopsis. In African specimens of A. diacantha, 
however, terminal branches are usually frequent along 
with intercalary branches, and in some specimens are 
predominant. Further work is needed to show whether 
the African plants represent a different species or a 
subspecies, or whether the branching character is unreli- 
able. 


BAZZANIA Gray 


Plants usually green, sometimes brown; shoots 1—3.5 mm wide (wider in some non-African species), 
forming prostrate mats or small mounds. Branching forked, Frullania-type. In addition, flagelliform 
ventral-intercalary branches (Bazzania-type) bearing rhizoids freely arising from underleaf axils. Stems 
in cross-section with more than 7 rows of cortical cells, similar in size to the inner medullary cells. 
Leaves incubous, widely spreading, the apex with 1-3 teeth, or notched or shortly lobed (rarely entire). 
Cells usually thick-walled, with trigones; oil bodies Bazzania-type, rarely Jungermannia-type. Under- 
leaves large, undivided or shallowly lobed, the margins entire or toothed, often partly or fully composed 
of hyaline cells, underleaf bases sometimes united with the leaves on one or both sides (connate). Di- 
oicous. Androecia and gynoecia on short intercalary branches in the axils of underleaves. Vegetative 
reproduction by caducous leaves. 


A large genus of 100-150 species worldwide, with 10—15 species in Africa. Bazzania is a highly distinctive genus, 
unlikely to be mistaken for any other in our region. The species are easily recognised by the forked branching, the 
incubous leaf arrangement with widely spreading leaves, and the large underleaves. Also highly characteristic is the 
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presence of long flagelliform branches arising ventrally at a wide angle, to 90°, in or near the axils of the under- 
leaves. A related genus, Acromastigum, resembles a small Bazzania, but in the only African representative, A. exile 
(Lindenb.) A.Evans (known only from South Africa), the cortical cells of the stem are in 7 rows and are larger than 
the inner medullary cells, and the ventral branches arise from a half-underleaf. 


Literature: Arnell (1965), Hodgetts & Pdécs (1999), Jones (1975), Onraedt (1977), Pécs (1994a). 


1. Leaves with vitta of 2-4 rows of rectangular cells 1.5—2 x as long as Wide ............0c00:00000+ 2. B. nitida 
at Bec MES ATUL CN ESA ER ec nish oa Sin ea oats A Me Re ae ie BE: ee A 2 
2. Underleaves mostly shortly united on one or both sides of their base with lateral leaves; at least some 
underleaves with hyaline cells distally; leaf apex broad; cell walls colourless .......... 1. B. decrescens 
2. Underleaves completely free from lateral leaves on both sides, lacking hyaline cells; leaf apex nar- 
HOW COHEWa LIST DEOW [tect Mee ics on cease vcletoe coc sae Mere os HOPE ast ook sd Maaco sencssode atten ts cs. k ee, 3 
3. Underleaves large, usually auriculate at base, 2-3.5 x as wide as stem; shoots often robust, 2.0-3.5 
mMinewide stems: O225— 0/50 Tami Gi aMete nits 2 sie2.. fees conc ben dh asnscevSocerscnettve aceake owvntee 3. B. praerupta 


3. Underleaves smaller, not auriculate at base, 1.2—2.5 x as wide as stem; shoots slender, to 2 mm wide; 


Stems to.0:25' mn? in: Giameter#, «2... Slesecccdeseleaeecns 


1. Bazzania decrescens subsp. molleri (Steph.) 
E.W.Jones, J. Bryol. 8: 303. 1975; Mastigo- 
bryum molleri Steph., Bot. Jahrb. Syst. 8: 84. 
1886; Bazzania molleri Steph., Hedwigia 30: 
2021891: 

Mastigobryum pellucidum Steph., Sp. Hepat. 3: 454. 1908. 
Mastigobryum staudtianum Steph., Sp. Hepat. 3: 508. 1908. 
Plants variable, green; strong shoots 1.5—2.5 mm 
wide. Stems 0.15—0.20 mm in diameter. Leaves 
0.6—1.3 mm long, oblong or oblong-ovate, 1.8—2.5 
x as long as wide, often longer on one side of the 
stem than the other, the dorsal margin arched, the 
dorsal base arching across but not beyond the 
stem, and insertion curved but not hooked; the 
ventral margin straight or concave; apex truncate 
or usually with 3 strong teeth (or lobes), each 
separated by a shallow sinus less than 0.1 the 
length of the leaf; distal and apical part of leaf 
often serrulate, but sometimes obscurely so. Mid- 
leaf cells 15—18 um wide x 20-28 um long, tri- 
gones medium-sized or large, walls colourless; 
cuticle verrucose; oil bodies Bazzania-type. Un- 
derleaves oblong, decurved, variably lobed, the 
base connate with the ventral base of the leaf on 
one or both sides, the junction often only 1—2 cells 
wide, but in robust plants, to 5 cells wide. Much 
of the underleaf hyaline, to 0.5—0.65(—0.75) of the 
distal part. 


On the trunks, bases and large branches of trees, on logs 
and stumps, and on rotten wood (often in abundance), 
occasionally on humic soil and humus-covered rocks; 
from sea-level to the subalpine region. B. decrescens 
subsp. molleri appears to be local in West Africa from 
Cameroon to Sierra Leone, and from Rio Muni, Anno- 
b6én and Sao Tomé, and also very local in eastern Af- 
rica. B. decrescens subsp. decrescens is a rather more 
robust plant than subsp. molleri, with wider, more con- 


Bs eee Se a RR RR ono ee epee 4. B. roccatii 


sistently connate underleaves containing less hyaline 
tissue. It is widely distributed in eastern and southern 
Africa and on the East African Islands. 

B. decrescens subsp. molleri is very variable, as 
also is subsp. decrescens, and it is impossible to draw a 
sharp line between them. Often much of the variation 
can be found within a single collection if the collection 
is reasonably large, and is related to the vigour of the 
shoot. The most robust shoots have leaves which are 
conspicuously serrulate at the apex, and ventral margins 
concave so that the whole leaf is curved. On weaker 
shoots the ventral margin is straight, the dorsal base less 
arched so that it does not cross the stem, and the apex 
obscurely serrulate. As the shoot decreases in robust- 
ness, the degree of union between the underleaf and 
lateral leaves decreases. The extent of hyaline tissue has 
often been used as a specific character, but underleaves 
with only a few hyaline cells in the margins of the lobes 
and underleaves formed of hyaline tissue for to 0.5 their 
length can be found on different parts of a single shoot. 
There is some evidence that hyaline tissue is formed 
seasonally. It remains true, however, that in subsp. de- 
crescens, hyaline cells rarely form more than a marginal 
band 2-3 cells wide, whilst in subsp. molleri, some 
underleaves with more extensive hyaline tissue can 
usually be found. Sporophytes are rare in Bazzania, so it 
is likely that some of the populations are clones. B. 
decrescens may be conspecific with B. adnexa (Lehm. 
et Lindenb.) Trevis., which extends into Australasia. 
There are also South American species which, if not 
identical, are extremely closely related to B. decrescens. 


2. Bazzania nitida (F.Weber) Grolle, Rev. Bryol. 
Lichénol. 29: 210. 1960; Jungermannia nitida 
F.Weber, Hist. Musc. Hep. Prodromus: 43. 
1815. 

Jungermannia convexa Thunb., Prodromus PI. Cap. 2: 173. 
1800 [non Scopoli 1772]; Mastigobryum convexum 
Lindenb. in Gottsche et al., Syn. Hep. 215. 1845; Baz- 
zania convexa (Lindenb.) Trevis., Memorie Real. Ist. 
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Fig. 60. Bazzania decrescens subsp. molleri. A,B: underleaf and leaf apices. C: leaf and associated underleaf. D-F: under- 
leaves showing variation in extent of hyaline tissue. G: leaf and associated underleaf. H: part of shoot, with the base of a 
Bazzania-type ventral branch. J: part of shoot showing Frullania-type branching. A,B: S40 Tomé, Moller 9, (type of Mas- 
tigobryum molleri),; C-F: Cameroon, Jones 414; G: Ghana, Richards & Hossain GC36670; H: Dem. Rep. Congo, de Witte 
07156; J: Dem. Rep. Congo, Symoens 9779b. (A-G from Jones 1975; H,J from Vanden Berghen, 1972b). 


Fig. 61. Bazzania nitida. A-C: leaf and underleaf on sections of stems; leaf showing position of vitta. D-J: underleaves, 
with areas of chlorophyllose cells stippled. K: cells from mid-leaf, including elongate vitta cells. B,C,E-J: Tanzania, Jones 
1627. A,D: Tanzania, Jones 1610. (from Jones, 1975). 
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1 mm (A-G) 


Fig. 62. Bazzania praerupta. A-G: leaves and underleaves. H: cells from near apex of leaf F. A-D: Réunion, Colville 
Barclay 615 . E-G: Tanzania, Jones 1603. (from Jones, 1975, as B. borbonica). 


Lombardo Sci. Mat. Nat., ser. 3, 4: 414. 1877; Pleuros- 
chisma convexa Steph., Bot. Jahrb. Syst. 20: 308. 1895, 
nom. illeg. 

Mastigobryum stephanii J.B.Jack in Steph., Hedwigia 25: 
235. 1886; Bazzania stephani (J.B.Jack) Steph. in Ren- 
auld & Cardot, Rev. bryol. 18: 56. 1891. 


Plants green, glossy; shoots to 1.8 mm wide. 
Leaves 0.9-1.3 mm long x 0.5-0.7 mm wide, 
oblong-ovate, convex, + decurved, the apex trun- 
cate with 3 short sharply decurved apiculi or, in 
depauperate forms, narrower with only 1-2 
apiculi. Cells in most of the leaf quadrate, 15-18 
um wide, the walls uniformly thickened, with a 
well defined vitta of usually 24 rows of rectan- 
gular cells, 1.5—2 x as long as wide, extending for 
about 0.65 the length of the leaf; cuticle smooth or 
verruculose; oil bodies Bazzania-type, 14 per 
cell. Underleaves little wider than the stem, varia- 
bly 2—4-lobed to 0.5 their length, free or very 
slightly united to a lateral leaf on one side; cells 
usually hyaline in most of the underleaf, except 
for 3-4 chlorophyllose rows at the base. 


A montane species, on shaded tree trunks and roots, 
rotten logs and stumps, occasionally on soil, rarely on 
rock. Apparently rare in West Africa, where it is known 
only from Cameroon and Bioko. It is frequent in the 
East African mountains and in South Africa, and in the 
East African Islands. B. nitida is differentiated from the 
other African species of Bazzania, except B. papillosa 
S.W.Arnell, by the vitta of elongate cells. The latter 
species, known only from Mauritius, is differentiated by 


its papillose leaf cells and smaller size. 


3. Bazzania praerupta (Reinw. ef al.) Trevis., 
Memorie Real. Ist. Lombardo Sci. Lett. III. 4: 
414. 1877; Jungermannia praerupta Reinw. et 
al. in Nova Acta Acad. Caes. Leop. Carol. 


Nat. Cur. 12: 229. 1824. 
Mastigobryum borbonicum Steph., Hedwigia 24: 217. 
1885; Bazzania borbonica (Steph.) Steph. in Renauld 
& Cardot in Rev. bryol. 18: 56. 1891. 
Mastigobryum schismoideum Steph., Hedwigia 27: 106. 
1888; Bazzania schismoidea (Steph.) Steph. in Renauld 
& Cardot in Rev. bryol. 18: 56. 1891. 
Plants green to brown, sometimes with a reddish 
or rosy tinge in exposed sites. Robust shoots rigid, 
2.0-3.5 mm wide. Stems 0.25—0.35 mm in di- 
ameter. Leaves 1.7—2.0 mm long, strongly recur- 
ved, imbricate, triangular-ovate, asymmetric, with 
strongly arched auriculate dorsal base often 
widely crossing the stem, with a ‘hooked’ inser- 
tion, the dorsal margin arched, the ventral margin 
straight or concave; leaf apex narrow, tridentate, 
often with some secondary denticulation. Cells 
near leaf apex 18-24 um in diameter, in mid-leaf 
18-20 um wide x 20-30 um long, at base 18-25 
um wide x 30-45 um long, the walls brown, tri- 
gones large, nodulose; cuticle verrucose; oil bod- 
ies Bazzania-type, 3-7 per cell. Underleaves 
large, oval or orbicular, 2—3.5 x as wide as the 
stem, usually auriculate or cordate at base, the 
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Fig. 63. Bazzania roccatii. A,B: leaves and underleaves on sections of stem. C-F: leaves and associated underleaves. G: 
leaf. H: underleaf. J: cells from mid-leaf. A,B: Uganda: Mildbraed Exped. G/48/7 (type of Mastigobryum laxifolium); C- 
F: Cameroon, Jones 414; G,H: Uganda: Wood 1192; J: Cameroon: Jones 368. (from Jones, 1975). 


insertion arched, the apex entire or variably and 
indistinctly notched or toothed. Shade forms 
smaller with narrower, less recurved leaves, the 
dorsal base not auriculate or crossing the stem, the 
insertion not arched; underleaves smaller, their 
bases not cordate. 


On tree trunks, branches and exposed roots, and on 
rocks. In West Africa, B. praerupta is known only from 
Bioko, and elsewhere on the mainland only from Ma- 
lawi, South Africa and Tanzania. It occurs on several of 
the East African Islands, where it appears to be rather 
more frequent. 


4. Bazzania roccatii Gola, Annali di Botanica, 
Roma 6: 273. 1907. 

Mastigobryum laxifolium Steph., in Mildbraed, Wiss. Er- 
gebn. Deutsch. Zentr.-Afrika Exped. 1907-08. 2: 124. 
191 1; Bazzania laxifolia (Steph.) Demaret, Bull. Jard. 
Bot. Etat Bruxelles 16: 290. 1942. 

Plants brown, often glossy, with soft, slender 

shoots to 2 mm wide. Stems to 0.22 mm in di- 

ameter, but often much less. Leaves varying from 

oval or oblong-oval, convex, imbricate, with 


dorsal bases arched across the stem on the strong- 
est shoots, to triangular-ovate, distant, with the 
dorsal base not arched on the weaker stems; leaf 
apex narrow, truncate or acute, with (2—)3(-4) 
teeth. Cells + isodiametric, ranging from 18-22 
um near leaf apex to 25—30(—36) um near leaf 
base, the walls brown, trigones sharp, straight- 
sided or nodulose; oil bodies rough Jungerman- 
nia-type, 2-5 per cell. Underleaves + orbicular, 
usually 1.2—2.5 x as wide as stem, subentire or 
shortly 24-lobed, without hyaline tissue, the base 
usually free from the lateral leaves on both sides, 
occasionally very slightly united on one side, the 
insertion straight or weakly arched. 


A subalpine and alpine species recorded in West Africa 
only from tree boles on Mt. Cameroon at 2400 m. In 
East Africa, it has been recorded from trees, shrubs and 
rock from about 2200 m in Malawi to 3925 m or more 
on Mt. Kilimanjaro, Tanzania. Jones (1975) considered 
that B. roccatii might be merely a depauperate form of 
B. praerupta, but the different oil bodies confirm that 
the species are distinct. 


LEPIDOZIA (Dumort.) Dumort. 


Plants medium-sized, green or yellowish- or whitish-green, regularly pinnate or weakly bipinnate; main 
axis only 0.5—1.5 mm wide. Branches Frullania-type or ventral-intercalary, attenuate, becoming flagel- 
liform. Stems in cross-section thick-walled, the cortical cells equal to or larger than the inner cells, but 
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not differing in the thickening of the wall and not forming a hyalodermis. Leaves incubous, + asymmet- 
ric, 2—6-lobed, the lobes 2—7 cells wide, not extending to the base of the leaf, the dorsal lobe the widest. 
Underleaves 2—4-lobed. Dioicous or autoicous. Androecia and gynoecia on short ventral-intercalary 
branches, sometimes also with androecia at the ends of lateral branches. Perianths fusiform, obtusely 
trigonous, the mouth denticulate. 


A cosmopolitan genus of about 75 species, some poorly known and described, and perhaps not worth recognition; 
7-9 species in Africa. Taxa are often difficult to define because of their great variability, and the ecological and 
geographical forms are a source of confusion. In some species, a single specimen (shoot) can show characters typi- 
cal of other species, and in such circumstances, it is essential to have adequate material to hand, and to use a combi- 
nation of characters. L. succida Mitt. and L. ubangiensis Steph. are distinct in their longitudinally inserted, less 
deeply lobed leaves and somewhat flattened appearance, and are usually assigned to subgen. Sprucella. However, 
Schuster (2000a) considered the criteria for placing those two species in Lepidozia or Telaranea to be more or less 
equal, and for the time being assigned them to a separate genus, Sprucella. There is no literature describing the 
complete genus Lepidozia in Africa, though most species are described and a key provided in Pécs (1994a). The 
African taxa not discussed in that paper are L. africana Steph. (only Tanzania and East African Islands), L. cu- 
pressina subsp. natalensis (Steph.) Pécs (South Africa only), and L. hexiloba Pearson (a doubtful taxon described 
only from Ghana in 1931, and probably referable to either Arachniopsis diacantha or Telaranea nematodes). 


Literature: Pécs (1984a, 1994a), Schuster (2000a), Vanden Berghen (1946, 1983). 


1. Leaves obliquely to subtransversely inserted, (3—)4(—5)-lobed on both stems and branches; lobes at 


feast OxMe atale ni wii oe ee. Mee wee erat stan ccu Suk caterer ce ee tae cate ets cc RIOR re sutiaseae ts eet stad cssthendea 2 
1. Leaves longitudinally inserted, 3(—4)-lobed on stems and 2-lobed on branches; lobes not more than 
LD} 25) LEE ESTE aM AI a BU ev Ras Sg RE i PEED ec (See ER, P+ ee 4 


2. Dorsal leaf base strongly convex, auriculate, exceeding mid-line of stem and concealing its dorsal 
side; largest leaf lobes often more than 8 cells wide at base; leaf cell walls evenly thickened ............ 
Pee MNT a hae ie cha sc cits TEs NO uc ep'seebends ca DolesNaees (L. cupressina - see under L. stuhlmannii) 

2. Dorsal leaf base not convex or auriculate, neither reaching mid-line of stem nor concealing it; largest 
leaf lobes always 6 or fewer cells wide at base; leaf cell walls thin or unevenly thickened, with small 
Wigonessaticastincellsmear leafsmargin. 5: <.22.5.vcr,..1.ce theese eel A RRM Pirsbian to attety 2 serve ant’. Westycs « 3 

3. Plants weakly and irregularly branched, with lax, remote, asymmetric, usually 3-lobed leaves; lobes 
usually more than 0.5 leaf length; underleaves 10—28 cells wide at insertion; larger stems ca. 14-19 
cells wide and 12-17 cells high in cross-section; plants GiOiCOUS ..............eeeeeeeceeeceeeeseeesteeeeeeeesesseeeses 
Bs cea eR SSRN SO SE eB a s My nc av sseacodbescusdv dea seter (L. pearsonii - see under L. stuhlmannii) 

3. Plants more regularly pinnately-branched, with remote to imbricate, 3-4-lobed leaves; lobes less than 
0.5 leaf length; underleaves 8—15 cells wide at insertion; stems ca. 12—14 cells wide and 10 cells 
highs crossesecuOne plants AULOWCOUSS. 28.02. ddan ses seea esetde ah ee sere aude sab ks eee eeh sodas 1. L. stuhlmannii 

4. Stem leaves 15—30 cells wide; cells in mid-leaf 18—24 um wide x (30—)35—60 um long .2. L. succida 

4. Stem leaves 20-44 cells wide; cells in mid-leaf 10—16(—23) um wide x 25—30(—35) um long.............. 
CES, oA UE AOI Sloe ie FRG Saye aE BGI uct 0 ANT ca aeae en (L. ubangiensis - see under L. succida) 


1. Lepidozia stuhlmannii Steph., Bot. Jahrb. 
Syst. 20: 308. 1895. 

Lepidozia lacerata Steph., Sp. Hepat. 3: 562. 1909; Lepi- 
dozia pearsonii var. lacerata (Steph.) Pécs, Proc. Third 
Meet. Bryol. C. & E. Europe: 109. 1984. 

Lepidozia abyssinica S.W.Arnell, Svensk Bot. Tidskr. 54: 


189. 1960; Lepidozia stuhlmannii var. abyssinica 
(S.W.Arnell) Pécs, Trop. Bryol. 9: 127. 1994. 


Fronds forming loose mats. Shoots regularly pin- 
nate or weakly bipinnate, usually 1-2 cm long; 
lateral branches distant, 2-3 mm long, attenuate, 
or occasionally longer and flagelliform, ventral 
flagelliform branches also present. Stems straight, 
0.17-0.24 mm in diameter, with 23-25 cortical 


and 58-63 medullary cells (about 12-14 cells 
wide and 10 cells high in cross-section); ventral 
merophyte 4—9(—10) cell rows wide. Leaves ap- 
proximate, 0.3-0.4 mm long, mostly 3—4-lobed, 
the lobes rather less than 0.5 the leaf length, nar- 
rowly triangular, decurved or inflexed so that the 
whole leaf is convex, the lobes mostly 4—5 cells 
wide at the base, with 1~—2 uniseriate cells at the 
apex, but the dorsal lobe often wider (to 7 cells 
wide), and the ventral lobe narrower (3 cells wide 
and ending in a uniseriate row of up to 4 cells. 
Cells in leaf lobes nearly square, 20-25 um, and 
in the lamina square or oblong, 20 um wide x 27 
um long, to 30 x 30 um, the walls colourless, 
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Fig. 64. Lepidozia stuhlmannii. A: shoot in ventral view, with normal and flagelliform branches, perichaetia and androe- 
cial branches (dashed line indicating that the central portion of the shoot is not illustrated). B: leaves. C: underleaves. D: 
cells in mid-leaf. E: androecium. F: male bracts and antheridia. G: female bracts and bracteole. H: perianth. J: perianth 
opened out. K: perianth mouth. A-K: Rwanda, De Sloover 12498. (drawn by O. Van de Kerckhove). 
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Fig. 65. Lepidozia succida. A: habit. B: portion of shoot in dorsal view. C: portion of shoot in ventral view. D: shoot with 


lateral and ventral androecial branches. 
(from Vanden Berghen, 1946). 


slightly thickened with small to medium-sized 
concave trigones; oil bodies Bazzania-type, 3-20 
per cell, or intermediate Bazzania-Calypogeia- 
type. Underleaves usually narrower or only 
slightly wider than the stem, 4- or 3-lobed, the 
lobes rather less than 0.5 the length of the leaf, 4— 
6 cells long and 2-3 cells wide at the base, the 
apex ending in a uniseriate row of 2(-4) cells; 
sinus between the underleaf lobes usually V- 
shaped. Autoicous. Androecia on short ventral- 
intercalary branches or sometimes terminal on 
long lateral branches. Gynoecia on short ventral 
branches. Spores 19—22 um. 


On moist shaded soil and rocks, less frequently on ex- 
posed rocks (where it may form small cushions), tree 
roots and trunks, and rotten wood. In West Africa, 
known only from Mt. Cameroon (on tree boles, at 
1700-2450 m). Elsewhere only scattered records from 
Ethiopia southwards to Malawi. In habit and general 
appearance, L. stuhlmannii resembles several other 
species of Lepidozia. Of these L. cupressina (Sw.) Lin- 
denb. (L. pinnata (Hook.) Dumort.) and L. pearsonii 
Spruce occur in the East African mountains and may 
occur in West Africa. 


L. cupressina is very variable and is very widely 
distributed in one form or another in the mountains of 
both the Old and the New World tropics. It is more 
robust than L. stuhlmannii, from which it can readily be 


A,C: Dem. Rep. Congo, Louis 10954; B,D: Dem. Rep. Congo, Laurent 116. 


distinguished by the dorsal bases of the leaves being 
very strongly arched, overlapping each other, and often 
crossing the mid-line of the stem, the leaves more con- 
vex (giving the whole shoots a more swollen appear- 
ance), the much more asymmetric leaves, and the di- 
oicous state. L. pearsonii resembles L. stuhlmannii but, 
according to Pécs (1993), differs from it in the size of 
the stem and the number of cells in it (in cross-section 
27-50 cortical and 100-230 medullary cells in L. pear- 
sonit; 23-25 cortical and 58-63 medullary cells in L. 
stuhlmannii), in being generally more elongate and lax, 
with irregular branching, and with leaves more deeply 
lobed. 


2. Lepidozia succida Mitt., J. Linn. Soc., Bot. 23: 
57. 1860; Sprucella succida (Mitt.) Steph., 
Hedwigia 30: 145. 1891. 

Sprucella moenkemeyeri Steph., Bot. Jahrb. Syst. 8: 92. 
1886. 

Lepidozia longitexta Steph., Sp. Hepat. 3: 561. 1909. 

Lepidozia laurentii Steph., Sp. Hepat. 3: 562: 1909. 

Plants pale yellowish-green to deep green, often 

forming extensive intricate sheets or cushions, 

pinnate or somewhat bipinnate. Main stems 2-3 

cm long, 0.2—0.3 mm or more in diameter, some- 

times stoloniform and creeping through the mat; 
branches regularly spaced, 3-S mm long with 
stems 0.10—0.15 mm in diameter, complanate or 
ascending and secund. Frequently some lateral 
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branches flagelliform, but ventral flagelliform 
branches lacking. Stem leaves 3-lobed to 0.25 leaf 
length, distant or sometimes approximate, short, 
to 0.5—0.6 mm long, not much longer than wide, 
15-30 cells across the width; branch leaves 2- 
lobed to 0.25 leaf length, oblong, much longer 
than the stem leaves, to 0.5—1.0 mm long, 1.5—2 x 
as long as wide, approximate, nearly longitudi- 
nally inserted, the dorsal margin forming an angle 
of 45-80° with the stem. Cells of stem leaves 
nearly rectangular, in mid-leaf 18-24 um wide x 
(30—)35—60 um long, towards the leaf base 60-90 
um long, the walls colourless, thin, with or with- 
out small concave trigones; oil bodies Bazzania- 
type, 3—12 per cell. Underleaves mostly 4-lobed, 
sometimes 3-lobed on branches, the lobes about 
0.5 the length of the underleaf. Dioicous. Androe- 
cia on short ventral branches, and sometimes also 
terminal on leafy or flagelliform lateral branches. 


On earth banks of stream gullies and elsewhere, on 


rotting logs, and on the trunks and bases of forest trees, 
often forming extensive mats. Widely distributed and 
often abundant in lowland rainforest throughout West 
Africa from Guinea to Cameroon and Rio Muni, also 
widespread in the Congo Basin, extending to western 
Uganda. 

L. succida is variable, but is usually easily recognised in 
the field by its rather flattened appearance and longitu- 
dinally inserted leaves lobed to only 0.25 the length of 
the leaf. 


L. ubangiensis Steph. differs from typical L. succida in 
its noticeably smaller mid-leaf cells, 10—16(—23) x 25- 
30(—35) um), and in the greater number of cells (20-44) 
across the leaf width. Vanden Berghen (1946, 1983) 
treated L. ubangiensis as a variety of L. succida and 
suggested that it may be merely a xeromorphic condi- 
tion (he states that intermediates exist). However, it is 
now generally regarded as a valid species, Pécs (1994a) 
reporting no real transitions between the two taxa. L. 
ubangiensis is currently known only from the Congo 
Basin (Gabon, Congo, D.R. Congo, Central African 
Republic), but may be expected in Cameroon. 


TELARANEA Spruce ex Schiffn. 


Plants pale green, filamentous, very small, 1 mm wide or less, 1—3-pinnate or irregularly branched. 
Branches terminal, mostly Frullania-type, often flagelliform towards the tip. Stems with cortex of 8 or 
more rows of large hyaline cells (hyalodermis) surrounding 10 or more rows of much smaller medullary 
cells. Leaves nearly transverse, of 2-4 uniseriate filaments of 2—4(—7) cells, which are united to each 
other only at their bases. Cells thin-walled, usually relatively large; cuticle smooth. Underleaves smaller 
than the leaves, usually 0.25—0.5 their length, deeply divided into 2—3 filaments. Dioicous, or rarely 
autoicous. Gynoecia on short ventral-intercalary branches; other intercalary branches absent. Bracts and 
bracteoles deeply laciniate-lobed. Perianths + cylindrical and obscurely trigonous, the mouth longly 
ciliate. Seta of 8-10 rows of large outer cells surrounding numerous rows of small inner cells. 


A mostly tropical and southern-temperate genus of about 35 species, with two species in Africa: T. nematodes, 
widespread in tropical and southern Africa and T. trifida (Steph.) R.M.Schust., known only from Cameroon, D.R. 
Congo and Rwanda. In Africa, Telaranea is distinguished from almost all other genera of the Lepidoziaceae by the 
leaves, which are deeply divided into 3-4 hair-like filaments with the base of the filaments (1—)2—4 cells wide. Un- 
derleaves are always present and resemble the leaves, but are shorter, with fewer (2-3) filaments. The distinguishing 
features of Arachniopsis are described under that genus, but 7. nematodes may also be confused with Blepharos- 
toma trichophyllum (L.) Dumort. (Pseudolepicoleaceae), which also has leaves divided to the base into hair-like 
filaments. However, in B. trichophyllum (known in tropical East Africa) the base of the filaments is only one cell 
wide, the underleaves are about as large as the leaves, a hyalodermis is lacking, and the cells are somewhat thick- 
walled with a finely striate-papillose cuticle. Due to the thickened cell walls and striate cuticle, the leaves in B. 
trichophyllum are usually rather stiff and dull in colour, whilst those of Telaranea are quite flexible and glistening- 
pellucid. 


Literature: Arnell (1963), Fischer (1993), Schuster (1969, 2000a). 


1. Leaves usually 2-lobed; lobes narrow, (1—)2 cells wide at base .............::ccceeeseeseeeeees 1. T. nematodes 
1. Leaves usually 3(-4)-lobed; lobes up to 4 cells wide at base ..............:ccccceseeeseeeeseeseeeeeees 2. T. trifida 


Lepidozia nematodes (Gottsche ex Austin) 
Spruce, Trans. Proc. Bot. Soc. Edinburgh 15: 
366. 1885. 

Lepidozia redacta Steph., in Mildbraed, Wiss. Ergebn. 


1. Telaranea nematodes (Gottsche ex Austin) 
M.Howe, Bull. Torrey Bot. Club 29: 284. 
1902; Cephalozia nematodes Gottsche ex 
Austin, Bull. Torrey Bot. Club 6: 302. 1879; 
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Deutsch. Zentr.-Afrika Exped. 1907-08. 2: 119. 1911; 

Lepidozia reducta [sic] Steph., Sp. Hepat. 6: 340. 1922, 

nom. illeg. 
Lepidozia quintasii Steph., Sp. Hepat. 6: 339. 1922. 
Plants very delicate, filamentous, glistening and 
translucent. Main stems 90-140 um in diameter, 
of 8—10 rows of hyaline cortical cells and 10—12 
rows of narrow medullary cells. Leaves ca. 0.3- 
0.6 mm long, usually distant, sometimes close, di- 
vided almost to the base into filiform lobes; leaves 
on main stems 3(—4)-lobed, and branch leaves 
usually 2-lobed. Leaf lobes 6—7 cells long, the 
filaments 1 cell wide except at base, where usu- 
ally 2 cells wide, the basal cells of lobes usually 
united for 0.5 their length. The basal and median 
cells of the uniseriate part of the lobe 28-50 um 
wide x 34-90 um long, often constricted at the 
cross walls, the walls thin, though sometimes with 
slight thickening at the cross wall; oil bodies 
Jungermannia-type, 0-8 per cell. Underleaves 
very much smaller than the leaves, of 2—3 lobes, 
the lobes incurved, usually 2—3(-4) tiers of cells, 
the basal tier of one lobe sometimes 2-celled. Di- 
oicous? Androecia either on short ventral 
branches or terminal on lateral branches; bracts 
resembling the leaves, but more crowded and with 
incurved lobes, the antheridia solitary. Perianths 
on short ventral-intercalary branches, mouth 
longly ciliate, length ca. 2 mm, including cilia. 


On rotting wood, litter, moist humus-rich peaty soil, and 
rock in montane and subalpine regions. It is found in 
West Africa from Sierra Leone to Cameroon and Rio 
Muni, and on Bioko and Sao Tomé; widespread in east- 
ern to southern Africa and on the East African Islands. 


2. Telaranea trifida (Steph.) R.M.Schust., Hep. 
Anth. North America I: 105. 1964; Lepidozia 
trifida Steph., in Mildbraed, Wiss. Ergebn. 
Deutsch. Zentr.-Afrika Exped. 1907-08, 2: 
120219141. 


The plants from Cameroon differ from 7. nema- 
todes as follows: Many branches attenuate and 
flagelliform; leaves usually 3(—4)-lobed, the lobes 
tending to be incurved (2-lobed only on the most 
slender branches), 2—3 lowest tiers of the lobes 2- 
celled, the basal 1.5 rows of cells united, thus 
forming an entire basal lamina, which is larger 
than that in 7. nematodes. The type specimen 
from Rwanda (Rugege Forest, 1800 m) is de- 
scribed as having lobes 34 cells wide at the base, 
thus the basal lamina more developed than in the 
Cameroon plant; oil bodies Jungermannia-type, 
2-6 per cell; plants autoicous. 


T. trifida has been recorded in West Africa only from 
Mt. Cameroon, and is otherwise known only from 
swamps and peat bogs in Rwanda, Uganda and D.R. 
Congo. 


CALYPOGEIACEAE (Miill.Frib.) Arnell 


Plants translucent, pale green to deep-green or brownish, creeping; branches ventral-intercalary or 
Frullania-type, usually few; stolons usually lacking. Stems lacking a hyalodermis. Leaves incubous, 
longitudinally inserted, undivided or shortly notched, margins entire or crenulate, sometimes + bor- 
dered. Cells thin-walled, trigones conspicuous to small or absent; cuticle smooth to finely papillose or 
verrucose; oil bodies finely or coarsely granular, colourless, rarely blue. Underleaves undivided or 2- 
lobed. Rhizoids in tufts from underleaf bases. Vegetative reproduction by gemmae produced on flagelli- 
form shoots and by deciduous leaves. Dioicous or autoicous. Gametoecia borne on very short ventral 
branches. Sporophyte in a fleshy, subterranean marsupium. Capsule cylindrical, wall bistratose, valves 
spirally twisted, as in the Balantiopsidaceae. 


A small family of four genera, easily recognised by the incubous leaves with an entire to bifid apex and the presence 
of small underleaves. The long, subterranean marsupium, originating from a short ventral branch, and the twisted 
capsule valves are also characteristic. 


Literature: Schuster (1969, 1995, 2000a). 


1. Leaf margins entire; underleaves divided, shallowly 2-lobed to deeply bifid, margins entire; oil bod- 
ies coarsely granular; plants.pale green, translucent 2... 2r.c.eececcsccsectveceonrssseecteccesonsnezereens Calypogeia 
1. Leaf margins crenulate; underleaves not divided (but sometimes notched at apex), the margin scal- 
loped to denticulate with projecting cells; oil bodies finely granular; plants brownish, not translucent 


Di gE oy ied die olninioa eee pe i aia SP le LTE ot i i cen aca Re ei del Ae Mnioloma 


114 E. W. JONES'S LIVERWORT AND HORNWORT FLORA OF WEST AFRICA 


Fig. 66. Calypogeia afrocaerulea. A: shoot in ventral view. B-E: leaves, D and E with their associated underleaf. F,G: leaf 
apices. H: underleaves. J: cells in mid-leaf showing oil bodies, and chloroplasts in | cell. A,J: Rwanda or Dem. Rep. 
Congo, Fischer 2733; B: Tanzania: Jones 1963; C-H: Tanzania, Jones 1956. Calypogeia fissa. K: leaf and underleaf. 
L: leaf apex. K: Tanzania, Jones 1959; L: Tanzania, Jones 1964. (A,J from Fischer, 1993; B-H,K,L from Jones, 
1976). 


CALYPOGEIA Raddi 


Plants usually little-branched, though sometimes with both Frullania-type and ventral-intercalary 
branches. Leaves oblong or ovate, the apex rounded or shortly notched. Cells large, 25-45 um wide in 
mid-leaf, cell walls thin, trigones small or absent; oil bodies usually Calypogeia-type, coarsely granular, 
colourless or blue (in C. afrocaerulea). Underleaves usually less than 3 x as wide as the stem, rounded, 
entire, retuse to deeply bifid, with clusters of rhizoids at the base. Gametangia as the family. 


A genus of about 40 species worldwide, from arctic to tropical regions. There are seven species in mainland Africa, 
with one other species known only from the East African Islands. The genus is montane in tropical Africa, and the 
species, though widely distributed, have very disjunct distributions. The genus is readily recognised, but the species 
are very plastic in size, in the shape of the leaves and underleaves, and in cell size. Sexual organs are rendered in- 
conspicuous by their position, and are rarely noticed, but even allowing for this, they seem to be uncommon in most 
species. Most species are capable of producing very slender shoots with distant reduced leaves when they are 
growing mixed with other bryophytes or on wet soil, and the following descriptions apply only to well developed 
shoots. Thus some of the species are critical, and further study might reveal the occurrence of other species in West 
Africa. 


Literature: Bischler (1970), Jones (1976). 


1. Leaf 2-lobed to ca. 0.15 leaf length, the lobes divergent, apiculate; underleaf lobes subulate .............. 
Sv unt enteulisayhnvn cae keels ote torarnch eager ieted Bie Ce tebe Heer meeR et, ae wana Onn See ORL co (C. arguta - see under C. fissa) 


1. Leaves entire, or if apex 2-lobed, then lobes not divergent; underleaf lobes not subulate .................. 2 
2. Leaf apex rounded, mostly entire (occasionally very obscurely notched) .................+ 4. C. longifolia 
2. Leaf apex. distinctly notehed In most Or AUER Ves os Bulk est pee tease satan Pes ase ce nba arntasreue an 3 
3. Plants slender; stems less than 0.2 mm wide; underleaves not or hardly decurrent 2. C. annabonensis 
3. Plants robust; stems more than 0.2 mm wide; underleaves distinctly decurrent .............6:.ccesseeeseeeees a 
4. Oil bodies colourless in living plants; leaf apices relatively narrow, notched or shortly 2-lobed, sinus 

Sar. NANO Wy. 5 Kignns qsreurpyonnnivanvsiheceask ed evs coil shyaabecuke icine s aMMRUETR ats Se nGM ie ag aoe erie 3. C. fissa 


4. Oil bodies blue in living plants; leaf apices broad, 2-lobed, sinus wide .................. 1. C. afrocaerulea 


CALY POGEIACEAE 115 


Fig. 67. Calypogeia annabonensis. A: apical part of shoot in ventral view, with gemmae cluster at apex. B,C: shoot in 


ventral and dorsal view. D-H: leaves. J-N: leaf apices. P-S: underleaves. 


A,D-F,J-L,P,Q: Annobén: Mildbraed 6798 


(type); B,C,G,H,M,N,R,S: Guinea: Pobeguin s.n. (from Bischler, 1970). 


1. Calypogeia afrocaerulea E.W. Jones, J. Bryol. 
9: 43. 1976. 

Plants with a bluish tinge when fresh. Strong 
shoots 2.5-3.0 mm wide. Stems 0.25—0.30 mm in 
diameter. Leaves imbricate, or approximate in lax 
forms, widely spreading (to 90°) from the stem, 
ca. 1.0-1.5 mm long x 1.0—1.3 mm wide, oblong- 
oval, relatively abruptly contracted to the rounded 
apex, apex shortly bifid, the sinus 40-90 pm deep, 
and rather open (100-170 um), obtuse, the lobes 
ending in an apiculus of 1—2 cells. Lobe cells hex- 
agonal, thin-walled, lacking trigones, in mid-leaf 
to 30-32 um wide x 30-45 um long; oil bodies 
Calypogeia-type, bright blue, 2-8 per cell. Un- 
derleaves 1.5-2.0 x as wide as the stem, 0.35- 
0.45 mm wide, wider than long, sinus acute or ob- 
tuse, the base moderately decurrent. Autoicous. 


On soil. In West Africa, C. afrocaerulea is known only 


from Cameroon and Sao Tomé. Elsewhere, there are 
scattered records from East Africa southwards to Ma- 
lawi. This species closely resembles C. fissa in habit 
and dimensions, but is immediately distinguished when 
alive by the deep-blue oil bodies. In addition, the leaves 
tend to be oblong-oval rather than triangular-oval (i.e. 
more abruptly narrowed to a broader rounder apex), the 
apex more broadly notched, and the leaves spreading 
more widely from the stem. The oil bodies give the 
whole living plant a bluish tinge, so that its identity can 
be suspected in the field. C. afrocaerulea is very similar 
to the neotropical C. peruviana Nees et Mont., and may 
be conspecific. If so, the latter name has priority. 


2. Calypogeia annabonensis Steph., Sp. Hepat. 
4: 474. 1924. 

Robust shoots 1.7—-2.5 mm wide. Stems slightly 

sinuate, 0.17—0.20(—0.27) mm in diameter. Leaves 

imbricate or contiguous, triangular-ovate, quite 

widely spreading (60-80°) from stem, 0.8—-1.3 
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Fig. 68. Calypogeia fissa. A,B: shoots in ventral and dorsal view. C: leaf. D-F: leaf apices. G-L: underleaves. A-L: South 
Africa (G-K, Ecklon s.n.). (from Bischler, 1970). 
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Fig. 69. Calypogeia longifolia. A,B: shoots in dorsal and ventral view. C,D: leaves. E: basal leaf. F-J: leaf apices. K-P: 


underleaves. A-P: Madagascar, Villaume 149 (type). (from Bischler, 1970). 
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mm long X 0.7—1.0 mm wide, apex shortly bifid. 
Cells thin-walled; apical cells 19-30(-35) um 
wide x 28—-35(-40) um long. Underleaves 0.20- 
0.24 mm long x 0.28—0.38 mm wide, 1.3—1.5 x as 
wide as long, not or hardly decurrent, deeply bifid 
to 0.4—0.6 their length, sinus wide. Autoicous. 


On soil. In West Africa, known only from Guinea (at 
1000-1500 m) and Annobén (ca. 650 m), and otherwise 
in Africa only from Kenya (at 2900 m), Tanzania and 
the Seychelles. C. annabonensis is variable in size, leaf 
development, and etiolated forms are common. It is 
closely allied to C. fissa but more slender, with rela- 
tively broader, less decurrent underleaves. 


3. Calypogeia fissa (L.) Raddi, Jungermanniogr. 
Etrusca: 33. 1818; Mnium fissum L., Spec. 
Plant. ed. 1: 1114. 1753. 


Robust shoots 14 mm wide. Stems 0.2—0.3 mm 
in diameter. Leaves 1.0-1.8 mm long x 0.9-1.4 
mm wide, 1.2—1.3(—2) x as long as wide, triangu- 
lar-oval, the dorsal margin gently arched, the dor- 
sal base not crossing the stem, the apex rather 
narrow, distinctly notched, the sinus sharp and 
narrow. Cells in mid-apex of leaf 30-35 um wide 
x 30-40 um long, in mid-leaf 30-45 um wide x 
35-60 um long, at base 25-50 um wide x 45-80 
um long; cell walls thin, trigones minute or ab- 
sent, cuticle smooth; oil bodies colourless. Un- 
derleaves 0.3-0.7 mm wide, about 1.5—2 x the 
width of the stem, 2-lobed to 0.5 or rather more, 
the sinus wide, V-shaped, the lobes obtuse or 
acute, each usually with a strong ‘shoulder’ or 
broad tooth on the outer margin, the insertion 
arched, the base longly decurrent. 


On soil. West African records are from Sierra Leone 
(Loma Mountains), from eastern Nigeria and, with 
doubt, from Mt. Cameroon and Sao Tomé. Widespread 
in eastern to southern Africa. C. fissa is an extremely 
variable species, which cannot always be safely distin- 
guished from C. afrocaerulea in herbarium specimens, 
although it is immediately distinguishable by the col- 
ourless oil bodies when alive. In general, the leaf tends 
to be more triangular than that of C. afrocaerulea, and 
gradually contracted to a narrow apex. The colour of the 


oil bodies has not been observed in any West African 
collection, except those from the Loma Mountains. 
Bischler named the collections from Mt. Cameroon and 
also from Sao Tomé (coll. Quintas) as C. fissa before C. 
afrocaerulea and its blue oil bodies were described. 
However, the shape of their leaves suggests that these 
plants might be C. afrocaerulea. 


C. arguta is distinct from all other African species of 
Calypogeia in the short, sharply apiculate, divergent 
leaf lobes, and in the subulate underleaf lobes. The di- 
vergence of the leaf lobes is obvious in the field (hand- 
lens). It is widespread, though local, in eastern and 
southern Africa, and may occur in West Africa. 


4. Calypogeia longifolia Steph., Sp. Hepat. 6: 
449. 1924. 


Robust shoots 2-3 mm wide. Stems about 0.3 mm 
in diameter. Leaves strongly imbricate, ovate to 
ovate-triangular, the dorsal base arched across the 
stem, widest near the base and tapering gradually 
to a rather narrow rounded entire apex (occasion- 
ally very obscurely notched). Leaves relatively 
short and broad (1.2 mm long x 1.1 mm wide) in 
the more xeromorphic forms, longer (1.4—1.5 mm 
long x 1.0 mm wide) in the more hygromorphic 
forms. Cells in centre of apex 30-36 um wide x 
37-45 um long, median cells 35-45 um wide x 
40—-60(—75) um long, basal cells 30-50 um wide x 
45—80 um long, cell walls thin, trigones small but 
distinct; cuticle very finely papillose. Underleaves 
about 2 x as wide as the stem, approximate or 
imbricate, 0.60—-0.75 wide x 0.55—0.60 mm long, 
very deeply divided into 2 obtuse or acute lobes, 
the outer margins without or with only a faint 
trace of a ‘shoulder’, the sinus wide, V-shaped, 
the margin of the lobe on either side of the sinus 
sometimes recurved, the underleaf insertion 
strongly arched and the base somewhat decurrent. 


On soil. In West Africa only from Sierra Leone (Loma 
Mountains) and from eastern Nigeria (McFarlane 34). 
Also known from Burundi, Malawi, Zimbabwe, south- 
ern Africa and Madagascar. C. longifolia is distinct 
from the other West African species in the entire, 
rounded leaf apices. 


MNIOLOMA Herzog 


Mnioloma is distinct from Calypogeia in many characters, amongst which are the inability to form 
gemmae, the normal lack of terminal branching and the finely granular oil bodies, as well as other dif- 
ferentiating characters given in the generic key. It is a small genus of about 10 species worldwide, with 


one species in Africa. 


Literature: Kitagawa (1988), Schuster (1995, 2000a). 


118 
A (es 
1mm D 
(A-D) 
Pee 


H 


Vs 


E. W. JONES'S LIVERWORT AND HORNWORT FLORA OF WEST AFRICA 


EY 


0.5 mm (E) 


SU 


g 


K 


Fig. 70. Mnioloma fuscum. A,B: shoots in dorsal view. C,D: shoots in ventral view. E: leaf. F: leaf apex. G-K: leaf apices. 
L-P: underleaves from main axis. Q: underleaf from lateral branch. A,C,E,F,L,Q: South Africa, Ecklon s.n.; B,H-K,M-P: 
Seychelles, (G13443) (type of Calypogeia repandifolia). D,G: South Africa, Esterhuysen 19179b, as Calypogeia capensis. 


(from Bischler, 1970, as Calypogeia fusca). 


Mnioloma fuscum (Lehm.) R.M.Schust., 
Fragm. flor. geobot. 40: 848. 1995 "fusca"; 
Jungermannia fusca Lehm., Linnaea 4: 360. 
1829; Calypogeia fusca (Lehm.) Steph., Sp. 
Hepat. 3: 398. 1908; Metacalypogeia fusca 
(Lehm.) N.Kitag., Beih. Nova Hedwigia 90: 
168. 1988. 

Calypogeia repandifolia Steph., Sp. Hepat. 6: 450. 1924. 
Plants pale- to darkish brown; shoots 1-2 mm 
wide, sometimes producing ventral-intercalary 
flagelliform branches as well as branches with 
normal-sized leaves. Stems 0.1—0.2 mm in di- 
ameter, with cortical cell walls thickened. Leaves 
oblong-oval, 0.5-1.0 mm long x 0.4—0.8 mm 
wide, the apex rounded or slightly emarginate, the 
ventral base decurrent. Cells thin-walled, cuticle 
verrucose. Marginal cells isodiametric, with small 
nodulose trigones, markedly protuberant, at least 
locally, so as to make the margin crenulate; in the 
more xeromorphic forms, conically protuberant 
with thickened points; subapical cells 20-30 um 


wide x 30-40 um long; median cells 25-30 um 
wide x 34-50 um long; oil bodies Jungermannia- 
type, finely-granular, 2—6 per cell. Underleaves 
rounded, 1.5—2 x as wide as the stem, the insertion 
straight, the base not decurrent, the apex entire or 
very slightly notched. Gametoecia not known 
from West Africa. Vegetative reproduction by 
caducous leaves. 


Epiphytic on tree bark. In West Africa, known only 
from Cameroon (collected by Dusén in 1890) and Bioko 
(collected by Miiller in 1994), and since it is so distinc- 
tive, is probably rare in the region. Elsewhere, wide- 
spread in eastern to southern Africa and the East Afri- 
can Islands on rotting wood, soil, damp rocks and 
amongst Sphagnum in boggy ground as well as on tree 
trunks and bases. M. fuscum is recognised by its 
brownish colour, and undivided (or somewhat retuse or 
notched) leaves and underleaves with protuberant mar- 
ginal cells. Mnioloma was treated as a subgenus of Ca- 
lypogeia by Bischler (1970), but recognised as a distinct 
genus by Kitagawa (1988) and Schuster (1995, 2000a). 
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ADELANTHACEAE (Jorg.) Grolle 


A small family of 2—3 genera, mostly occurring in the tropics and the temperate regions of the southern 
hemisphere. Adelanthus is widespread, and the only genus found in Africa. The other genera have more 
restricted distributions. 


ADELANTHUS Mitt. 


Plants dark green or brown, blackish when dry, leafy shoots arising from an interwoven system of rhi- 
zomatous axes, which give rise to root-like, often branched, secondary stoloniform or rhizomatous axes 
(usually with abundant rhizoids). Branching usually ventral-intercalary, Bazzania-type, rarely lateral- 
intercalary towards base of shoot. Stem cortical cells (cross-section) thick-walled, opaque. Leaves suc- 
cubous, the insertion J-shaped, the apex and ventral margin of the leaf entire or dentate, the dorsal mar- 
gin plane, or turned upwards, at least towards its base, so that the dorsal part of the leaf tends to be con- 
cave, dorsal leaf base decurrent. Gemmae rare, from leaf margins. Dioicous. Androecia and gynoecia on 
short ventral branches from lower part of stem, or from stolons. Perianths obovate-pyriform, obtusely 
trigonous, the mouth ciliate. 


A small, mostly southern hemisphere genus of about 15 species, with two species in Africa, A. decipiens (Hook.) 
Mitt. and A. lindenbergianus (Lehm.) Mitt., both of which are tropical-montane, with disjunct world distributions 
extending from South America and South Africa to western Britain. Both species occur in east tropical and southern 
Africa, and on the East African Islands. A. decipiens also occurring in West Africa. Adelanthus might, perhaps, be 
confused with small forms of Plagiochila, but the position of the gametangia differs: in Adelanthus they are pro- 
duced on very short, leafless branches near the stem bases, whereas those of Plagiochila are always terminal. How- 
ever, since Adelanthus is often sterile in our area, identification must often rely on vegetative characters, including 
1) the incurved/inflexed dorsal margin of the leaf, which is usually recurved in Plagiochila, 2) the blackish colour of 
the dried plant, and 3) in the usually ventral-intercalary branches (lateral-intercalary in Plagiochila). However, the 
dorsal leaf margin may be plane, or only weakly incurved. 


Literature: Grolle (1972), Paton (1999), Schuster (2002b). 


1. Adelanthus decipiens (Hook.) Mitt., J. Proc. 
Linn. Soc., Bot. 7: 244. 5 Apr. 1864; Junger- 
mannia decipiens Hook. in Smith, Engl. Bot. 
36, no. 2567. 1813; Gymnanthe decipiens 
(Hook.) Mitt., J. Proc. Linn. Soc., Bot. 7: 166. 
29 Oct 1863; Pseudomarsupidium decipiens 
(Hook.) Grolle, Trans. Brit. Bryol. Soc. 4: 
443. 1963. 


sometimes entire, but typically with 2 distant 
coarse teeth which may be acuminate or short and 
blunt; dorsal margin plane, or incurved/inflexed 
(curved or bent upwards in dorsal view). Cells + 
quadrate or quadrate-rounded, 20-30 um across, 
the walls brown, with trigones, the marginal cells 
frequently with thicker walls forming a well de- 
fined border; cuticle smooth; oil bodies small, 


Jungermannia campylodonta Hook.f. et Taylor, London J. 
Bot. 4: 80. 1845; Acrobolbus campylodontus (Hook.f. 
et Taylor) Steph., Sp. Hepat. 2: 178. 1902. 

Plagiochila emarginata Mont. et Gottsche in Montagne, 
Ann. Sci. Nat., Bot., sér. 4, 6: 194. 1856. 

Marsupidium brevifolium Steph., Sp. Hepat. 3: 388. 1908. 


Plants green to dark green when alive, usually 
turning dark brown or almost black on drying. 
Shoots ascending, 5-15 mm long x 1.5—2.0 mm 
wide, unbranched, without rhizoids, arising from 
much-branched basal stoloniform or rhizomatous 
axes with rhizoids. Stems 0.20—-0.25 mm in di- 
ameter, cortex 1-stratose, the cortical cells thin- 
walled and differing only slightly from the me- 
dullary cells, to thick-walled, forming a distinct 
border. Leaves rounded or oval, ca. 1 mm long, 
spreading or (especially towards the stem apex) 
erect, ventrally secund, the apex very variable, 


granular Jungermannia-type, 6—13 per cell. Fertile 
plants apparently rare in Africa. 


Epiphytic on tree trunks and branches; also on rocks. In 
West Africa, known only from Bioko (where it was 
collected by Mann in 1861), and from Mt. Cameroon at 
about 2500 m. Perianths are known from Mt. Cameroon 
collections. In East Africa, local from Ethiopia south- 
wards to Malawi and the Cape (South Africa). In plants 
from tropical Africa, the differentiation of the leaf bor- 
der is often very slight, the marginal cells being more 
regular and square rather than having thicker walls. The 
concavity of the leaf may also not be evident except 
close to the dorsal base. A. decipiens bears a resem- 
blance to Marsupidium limbatum (Steph.) Grolle, which 
can occur in similar habitats in East Africa, but differs 
in its usually darker colour (Marsupidium is usually 
pale- to mid-green), its often thicker-walled stem cortex, 
and leaf cells with more distinct trigones and small oil- 
bodies. The leaves of Marsupidium are usually more 
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Fig. 71. Adelanthus decipiens. A: part of shoot in dorsal view. B: part of shoot in ventral view. C: female plant, with peri- 
anth on ventral branch at base. D-H: leaves. J: cells in mid-leaf. K: marginal tooth of leaf. L: bracts and bracteole M: peri- 
anth, opened out. N: perianth with bracts. P: cells at perianth mouth. A-P: Tanzania, Pécs 6240R. (drawn by O. Van de 
Kerckhovye). 
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stiffly patent-erect, the leaf cells are thin-walled with decipiens from small, round-leaved forms of Plagio- 
small or no trigones, and are nearly filled with large, chila, African material of A. decipiens is often depau- 
persistent, coarsely granular oil-bodies. A perianth is  perate and the dorsal leaf margin may be flat or only 
lacking in Marsupidium, and a marsupium is formed. weakly incurved. 

Whilst the incurved dorsal leaf margin will separate A. 


CEPHALOZIACEAE Migula 


Plants whitish- to mid- or dark green, sometimes with brown, red or purple coloration, creeping to as- 
cending; branching ventral-intercalary, lateral-intercalary or terminal (Frullania-type); flagelliform or 
stoloniferous branches sometimes present. Stems with or without a hyalodermis. Leaves succubous or 
transverse, 2-lobed or undivided, margins usually entire. Cells usually large and pellucid, thin-walled 
(sometimes thick-walled); trigones mostly absent, but sometimes bulging (in Odontoschisma), cuticle 
smooth or papillose; oil bodies present or absent. Underleaves absent or small, rarely large. Rhizoids 
sparse. Gemmae produced on ascending flagelliform shoots. Dioicous or autoicous. Gametoecia on 
leading shoots or on short ventral branches. Antheridial stalk 2-seriate. Perianths trigonous. Seta of 12 
rows of cells: 8 outer rows and 4 inner rows (8 + 4-seriate - 8 cortical cells surrounding 4 inner cells). 
Capsule elongate, wall bistratose. 


A family of about 14 genera, with four genera in sub-Saharan Africa (Alobiellopsis and Odontoschisma not found in 
West Africa). The lateral insertion of the leaves, not extending to the dorsal mid-line of the stem, the scattered rhiz- 
oids, the usually large, thin-walled cells (except Jwatsukia), and the thin seta 8 + 4-seriate, are characteristics of this 
family. 


Literature: Schuster (1974, 2002b). 


1. Underleaves absent; leaf cells large, thin-walled; stems with distinct hyalodermis; leaves not crowded 


TLC POTTER ek es Sill Rear Bi 5 re ie SL SS ERE ee RS eS Cephalozia 
1. Underleaves present, very small; leaf cells small, thick-walled with often rounded lumina; stems 
lacking hyalodermis; leaves crowded on well-grown, non-flagelliform stems .................+.. Iwatsukia 


CEPHALOZIA (Dumort.) Dumort. 


Plants small to medium-sized, 0.5—2.0 mm wide, soft in texture, whitish-green to reddish or brownish, 
creeping. Branching frequent; stolons or flagelliform branches sometimes present. Stems fragile, with a 
distinct thin-walled hyalodermis surrounding a medulla of smaller, thicker-walled cells. Leaves oblique 
or longitudinally inserted (usually with at least 2 rows of dorsal cortical cells leaf-free), flat to concave, 
2-lobed, apices acute to narrow-acuminate, margins entire. Cells usually thin-walled (sometimes uni- 
formly thickened), variable in size, 30—60(—80) pm at the base of the lobe; cuticle smooth; oil bodies 
lacking. Underleaves lacking, except sometimes in the androecia. Gemmae not observed. Gametoecia 
on yentral-intercalary branches. Androecia with | antheridium per bract. Perianths + fusiform, tri- 
gonous, surrounded by deeply lobed bracts and bracteole. 


A genus of about 24 species worldwide, predominantly of temperate climates, and montane in tropical regions. 
Three species are known from sub-Saharan Africa: C. bicuspidata (L.) Dumort. (East Africa and islands), C. afri- 
cana Vana (D.R. Congo and Rwanda) and C. connivens subsp. fissa (Steph.) Vania. Cephalozia may be recognised 
by the small, whitish-green (sometimes reddish or brown) plants with large, pellucid stem cortical cells (hyaloder- 
mis), by the 2-lobed leaves and the absence of underleaves. The usually thin-walled leaf cells without oil bodies are 
also characteristic. 


Literature: Schuster (2002b), Vafha (1988), Vanden Berghen (1972b, 1988). 


1. Cephalozia connivens subsp. fissa (Steph.) Hedwigia 30: 204. 1891. 
Vana, Beih. Nova Hedwigia 90: 185. 1988; Cephalozia crassicaulis Steph., Sp. Hepat. 3: 306. 1908. 
Cephalozia connivens var. flagellifera Pear- Cephalozia grossitexta Steph., Sp. Hepat. 3: 306. 1908. 
son, Christiania Vidensk.-Selsk. Foérhandl. Shoots prostrate, pale green, translucent, 0.8—1.3 
1886(3): 10. 1886; Cephalozia fissa Steph., mm wide, often attenuate, arising as ventral 
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Fig. 72. Cephalozia connivens subsp. fissa. A,B: parts of shoots in ventral view. C: part of shoot in dorsal view. D: stem 
cross-section. E-G: leaf apices. H: shoot apex with bracts and perianth. J: ciliate mouth of perianth. A,E-H: Dem. Rep. 
Congo: Malaisse 4444; B,C,J: Dem. Rep. Congo, Symoens 10575a; D: Dem. Rep. Congo, Malaisse 4933. (from Vanden 


Berghen, 1972b as C. crassicaulis). 


branches from much branched basal stolons; 
branches often flagelliform. Stems in cross- 
section with 10-11 rows of cortical cells, of which 
the 2—3 ventral rows are small (and bear rhizoids), 
the lateral and dorsal rows large (the latter resem- 
bling the basal cells of the leaf in size and shape, 
so that the pattern of the leaf cells is continuous 
across the stem); medullary cells small and thick- 
walled. Leaves almost longitudinally inserted near 
the sides of the stem, approximate or nearly so, 
flat, 0.4-0.5 mm long x 0.3-0.4 mm wide, the 
ventral margin strongly arched, the dorsal margin 
decurrent, the rounded sinus extending to about 
0.35 the length of the leaf, the lobes acute, parallel 
or connivent, ending in a 2—3-celled acumen; on 
weaker shoots the leaves more oblong, with 
straighter dorsal margin and lobes parallel or even 
diverging. Cells large, thin-walled but firm, in 
mid-leaf 40-60 um wide x 50-75 um long, lack- 
ing trigones. The lobes usually ending in 2-3 
uniseriate cells, the apical cell short, conical, often 
thickened at its tip with a single papilla. Under- 
leaves absent on vegetative shoots. Autoicous. 
Androecia on short ventral branches, bracts up to 


12 pairs, resembling the leaves but smaller and 
concave; small subulate underleaves often present. 
Gynoecia on short ventral branches; bracts di- 
vided for 0.5—0.75 or more into 2-3 narrow 
laciniae with filiform acumina of 2—5 long unise- 
riate cells, often with shorter laciniae or teeth on 
their margins; bracteoles similar but shorter. Peri- 
anths about 2.0 mm long x 0.5 mm wide, obtusely 
3-angled, not contracted towards the mouth, the 
mouth deeply cleft into narrow triangular laciniae 
which end in cilia 3—5 cells long, each cell 30 um 
wide X 60-120 um long; cilium thus ca. 0.3 mm 
long and total length of lobe plus cilium, ca. 0.6— 
0.8 mm. 


On moist soil, peat, humus, and rotting wood in a wide 
range of acidic habitats: on banks and rocks, by paths, in 
grasslands and heaths, in wet bogs and on mountain 
slopes, rarely on tree bases. It is often in deep shade, 
and is found from lowland and montane regions in West 
Africa, and up to 3500 m in East Africa. In West Africa, 
there are records from Cameroon, Nigeria, Togo, 
Ghana, Rio Muni, Principe and Sao Tomé; also wide- 
spread in central, eastern and southern Africa, and 
Madagascar. 


IWATSUKIA N.Kitag. 


A small pantropical genus of four species, with one species in sub-Saharan Africa. The principal char- 
acters distinguishing /watsukia are those described below for J. jishibae, including the pale colour, the 
transverse leaves, flagelliform branches and stem lacking a hyalodermis. 
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Fig. 73. Iwatsukia jishibae. A: shoot with leafy and flagelliform branches. B: leafy branch in ventral view. C: flagelliform 
branch in dorsal view. D-F: leaves. G: underleaves. H: stem cross-section. J: cells in mid-leaf. A-J: Malawi, Wigginton 
1569a. (drawn by O. Van de Kerckhove). 
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Literature: Kitagawa (1964), Kodama (1971), Schuster (1968, 2002b). 


1. Iwatsukia jishibae (Steph.) N.Kitag., Acta 
phytotax. geobot. 21: 114. 1965; Cephalozia 
jishibae Steph., Sp. Hepat. 6: 437. 1924. 

Sphenolobus flagellaris (S.Hatt.) Grolle, Misc. Bryol. Li- 
chenol. 3: 17. 1963. 

Plants whitish to pale-green (older parts of shoots 

sometimes brownish, but secondary pigmentation 

usually lacking), very small, creeping, well-grown 
shoots about 0.5 mm wide; branches only ventral- 
intercalary, Bazzania-type, often flagelliform. 

Stems rigid, rather brittle, of thick-walled cells, 

hyalodermis lacking. Rhizoids scattered, arising 

singly from cortical cells. Leaves distant on non- 
flagelliform stems, crowded on non-flagelliform 
branches, ovate to lanceolate, ca. 0.25 mm long, 
succubous, spreading to overlapping, inserted on 
the stem at a wide angle or nearly transverse, 
somewhat pectinate and canaliculate, inserted 
almost to the dorsal mid-line of the stem, 2-lobed 
to 0.5 leaf length, the lobe apices acute or rather 
blunt; on flagelliform branches leaves distant, 

small to vestigial. Cells small, isodiametric or + 

quadrate, uniform, thick-walled, ca. 13 um wide x 

18 um long in mid-leaf, lumina rounded-quadrate; 


ermannia-type, 5—8 per cell, the smaller ones al- 
most Calypogeia-type. Underleaves very small, 
sometimes divided, 0.5 width of the stem, of only 
5-8 cells. Dioicous. Androecia on short, ventral- 
intercalary branches or on main shoots, often be- 
coming intercalary. Gynoecia on short, ventral- 
intercalary branches; bracts + spinose-dentate; 
seta of 4 rows of inner cells surrounded by 8 rows 
of epidermal cells. Perianths emergent, fusiform, 
trigonous, narrowed to a ciliate mouth. 


On rotting wood at 2000-2260 m on Bioko, the only 
known location for /. jishibae in West Africa (Miiller, 
1996). The other African records are from Malawi, 
Mauritius, Réunion and the Seychelles, where it is also 
found on rotting wood. The 2-lobed leaves and small 
size can give Iwatsukia jishibae the general appearance 
of a depauperate Cephalozia. However, the pale colour, 
the crowded, widely-oblique to nearly transverse, pecti- 
nate-canaliculate leaves (on non-flagelliform shoots), 
the long flagelliform branches, the stem lacking a hya- 
lodermis, and the thick-walled leaf cells will distinguish 
it. The more massive seta (8 + 4-seriate) differentiates 
Iwatsukia from Cephaloziella (4 + 4-seriate), but fertile 
plants of Jwatsukia have not been reported from African 
collections. 


cuticle slightly papillose; oil bodies rough Jung- 
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Plants small to minute, usually less than 0.5 mm wide and less than | cm long, creeping or ascending 
(rarely erect); shoots sometimes arising from stolons; branching variable. Stems lacking a hyalodermis. 
Leaves transverse or succubous (incubous in Cephalojonesia), 2-lobed or entire. Cell walls thin or 
thickened; cuticle smooth or papillose; oil bodies finely granular. Underleaves conspicuous, small, ru- 
dimentary or lacking. Rhizoids scattered. Gemmae produced at apex of shoots. Dioicous or autoicous. 
Gametoecia terminal on leading shoots or on very short branches. Antheridial stalks usually 1-seriate. 
Female bracts and bracteole usually clearly connate. Perianths long-cylindrical, usually 4(—5)-plicate 
(rarely trigonous), mouth often crenate and bordered by conspicuously elongate, thick-walled cells. In 
most genera, seta very thin, 4 + 4-seriate (in some genera 8 + 4-seriate). Capsule elongate, wall bis- 
tratose. 


A family of seven genera worldwide. Of the five genera which are known from sub-Saharan Africa, Allisoniella is 
confined to Réunion, and Kymatocalyx to East Africa and the East African Islands. The very small size of the plants 
is the most immediately apparent character of the Cephaloziellaceae, but the family is quite heterogeneous and its 
limits are not sharply defined. Important characters of the Cephaloziellaceae are 1) the anatomy of the seta (4 + 4- 
seriate), which differentiates nearly all species of the Cephaloziellaceae from related families, 2) the antheridial 
stalk almost invariably 1-seriate (2-seriate in the Cephaloziaceae), and 3) the gynoecia with clearly fused bracts and 
bracteole. Other distinctive characters are 4) the more markedly plicate perianths, 5) the very small, usually trans- 
verse, bifid leaves, 6) the small, non-collenchymatous, often subquadrate cells. However, none of these features 
applies to all species in the family. The characters and affinities of the Cephaloziellaceae are discussed at length by 
Schuster in the following publications. 


Literature: Schuster (1972, 1980a, 2002b). 
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1. Leaves incubous, margins usually dentate with teeth 1-3 cells long; underleaves conspicuous, usually 

ligulate to filiform Cephalojonesia 
1. Leaves succubous or transversely inserted, margins entire, or dentate with 1-celled teeth; under- 

SC AVES LILPRESEDL MOUIID HALE OL PUITOLI ose ..0..c.c- Steen ean Soe ck Nee Beet Ras vr EDS,. Sues 7 eed 14 
2. Leaf margins conspicuously dentate with 1-celled teeth 
2. Leaf margins entire or weakly sinuose 
3. Leaves inserted laterally or nearly so, insertion not reaching dorsal mid-line of stem (leaving 2-3 
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dorsal merophyte cell rows free); cells in mid-leaf ca. 12—25 um, thin-walled ............ Cylindrocolea 

3. Leaves transverse or nearly so, insertion usually reaching dorsal mid-line of stem (not reaching in C. 

kiaeri); cells in mid-leaf 9-18 tm, usually thick-walled ............ccccceeeseeesseessceeeeeeeseeees Cephaloziella 
CEPHALOJONESIA Grolle 


A monospecific genus, endemic to Africa, known from only five collections, and distinct in the incu- 
bous leaf arrangement, the dentate leaves, and the larger thin-walled cells of the stem cortex and the 
leaves. 


Literature: Grolle & Vanden Berghen (1971), Jones (1987, 1990b), Schuster (2002b), Vanden Berghen 


(1972b). 


Fig. 74. Cephalojonesia incuba. A: part of shoot in ventral view. B-D: leaves. E,F: leaf lobes. G-J: underleaves. K: female 
bract and bracteole. L: perianth. A-L: Nigeria, Wanstall 231. (from Jones, 1987). 


1. Cephalojonesia incuba Grolle et Vanden Ber- 
ghen, Rev. Bryol. Lichénol. 37: 764. 1971. 
Plants delicate, pale green, decumbent; shoots 
unbranched or little-branched, 2—3 mm long x 
0.3-0.5 mm wide, arising from brown prostrate 
shoots. Stems 80-100 um in diameter, the cortical 
cells 20-24 tm wide x 24-50 um long. Leaves 
ca. | mm long, incubous, insertion subtransverse, 
dorsally secund, 2-lobed, with a wide sinus to 0.5 
or more leaf length. Leaf lobes irregularly dentate 
with filiform teeth 1—3 cells long, the dorsal lobe 


the larger of the two, lobe apices decurved, apiculi 
2-3 cells long. Cells thin-walled and protuberant, 
without trigones, 20-30 um wide x (12—)15—20(— 
23) um long. Underleaves small but conspicuous, 
ligulate or less commonly filiform, 4—9 cells long, 
erecto-patent, secund, often tending to curve al- 
ternately towards one and the other side of the 
shoot. Autoicous. Androecia on a lateral branch, 
of ca. 5—7 pairs of bracts, often becoming inter- 
calary. Gynoecia on short lateral branches or on 
long shoots, often 2 close together, and associated 
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forest, and another from an arboretum; from Kenya (one 
collection from Eucalyptus in a tea-growing area). It 
seems to be associated with climates which have a 
strong and relatively long dry season alternating with a 
wet one, though there is some doubt whether this is true 
for the Kenyan locality. The above description is based 
on the Nigerian plant, which has more strongly dentate 
leaves than those described from D.R. Congo. Grolle & 
Vanden Berghen (1971) describe the latter plants as 
having shoots 0.5—0.76 mm wide and 3-8 mm long, 
with hyaline rhizoids, leaves distantly or contiguously 
arranged on the stem, female bracts and bracteoles of 
similar size and usually much larger than the leaves, and 
perianths longly-exserted. 


with an androecial branch; bracts 2-lobed, the 
lobes broadly triangular, recurved, entire or 
slightly dentate. Perianths widely or narrowly 
conical, often somewhat plicate, the mouth wide, 
truncate, very shortly incised into 3 lobes, entire 
or + crenulate with protuberant cells. Seta 4 + 4- 
seriate. Spores 11-13 um, distal face delicately 
areolate. 


On the trunks of trees. In West Africa, known only from 
a single collection from northern Nigeria, growing on a 
cultivated conifer (?Callitris). Elsewhere, known only 
from D.R. Congo (three collections; one from gallery 


CEPHALOZIELLA (Spruce) Schiffn. 


Plants very small or minute, shoots not more than 0.5 mm wide (to 1.2 mm wide in Cylindrocolea); 
stems thread-like, not more than 0.1 mm in diameter, but of a firm, rigid texture. Branches lateral- or 
ventral-intercalary. Leaves 2-lobed, transversely or obliquely inserted, succubous, the insertion usually 
reaching the dorsal mid-line of the stem. Leaf cells often thick-walled (sometimes rather thin-walled), 
8-20 um wide. Underleaves present or absent on sterile shoots (present in androecia and on gemmifer- 
ous shoots); when present, they are small, subulate or lanceolate, rarely bifid. Gemmae usually pro- 
duced on the margins of reduced leaves at the apices of some shoots. Dioicous or monoicous. Female 
bracts and bracteoles lobed, variably dentate, usually + connate. Perianths fusiform, plicate distally and 
narrowed to the mouth. Seta composed of 4 rows of very small medullary cells surrounded by 4 rows of 
large cortical cells (4 + 4-seriate). 


Members of the genus have a characteristic facies conferred by their small size, rigid texture and small cells. In 
critical cases, the 4 + 4-seriate structure of the seta is a valuable distinctive character: sections are most easily cut 
when mature capsules are still enclosed within the perianth. The species are morphologically highly plastic, and 
their recognition depends on close examination of characters, including the sexuality, the presence or absence of 
underleaves, the shape of the gemmae, the lobing and connation of the female involucre and the structure of the 
perianth mouth. The shoots often straggle amongst other bryophytes, and then often have much reduced leaves or 
are sterile; such plants cannot be named. Cephaloziella species are plants of temperate climates, with perhaps about 
50 species worldwide, but because it is such a taxonomically difficult genus, this number is uncertain. Sixteen spe- 
cies have been described from sub-Saharan Africa, some of them inadequately; eight species are known only from 
South Africa. Many more collections are needed before it becomes possible to produce a satisfactory treatment of 
the African species. In West Africa, Cephaloziella species are probably widely distributed in the mountains, though 
rarely collected. 


Literature: Arnell (1958, 1963), Schuster (1972, 2002b), Vana & Miiller (2003). 
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2. Leaves bifid to 0.5 their length, lobes 7—9 cells wide at base; underleaves absent .............. 2. C. kiaeri 
2. Leaves deeply bifid to 0.75 their length, lobes 4—5 cells wide at base; underleaves present ................. 
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1. Cephaloziella biokoensis Vana et F.Miiller, 
Tropical Bryology 24: 1. 2003. 

Plants minute, pale green, shoots 0.5(—0.6) mm 

wide, to 7 mm long; stems 60-120 um wide, ir- 

regularly branched. Leaves distant, to 0.25(—0.3) 

mm long, seldom contiguous, patent or squarrose, 

sometimes squarrose-reflexed, flat, not complicate 
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3. C. vaginans 


or concave, 0.5—0.75 bifid, the two lobes of simi- 
lar size, narrowly triangular, acute, 6—9 cells wide 
at base; leaf margins conspicuously dentate with 
l1-celled teeth; cuticle smooth. Cells (12—)14-19 x 
14-26 pm, the walls thin to slightly incrassate. 
Underleaves lacking. Gemmae green or reddish- 
brown, angular, 15-23 x 13-20 um, 1-2-celled, 
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Fig. 75. Cephaloziella biokoensis. A: upper part of sterile shoot in dorsal view. B: upper part of gemmiferous shoot, dorsal 
view. C: part of more robust shoot in dorsal view, with squarrose-reflexed leaves. D-F: leaves. G,H: leaf lobes. J: gemmae. 
K: cortical cells of stem. L: androecium. M. perianth and bracts. N: perianth mouth cells. P: cross-section of distal part of 
perianth. A,B,D-P: Bioko, Miiller B658, B662a, B977. C: Bioko, Miiller B977. (A,B,D-P redrawn from Vata & Miiller, 


2003; C drawn by M.J. Wigginton). 


common at the shoot apex. Autoicous, often fer- 
tile. Androecia of several pairs of bracts; bracts 
contiguous, weakly concave, dentate. Gynoecia 
terminal; bracts and bracteole dentate, not much 
larger than leaves on sterile stems. Perianths 0.8— 
1.1 mm long, the distal half plicate, the proximal 
half smooth, the mouth crenulate with elongate 
cells 19-37 um long x 8-15 um wide. 


In grassland and Philippia-Hypericum lanceolatum 
shrub community. Known only from Pico Basile, Bioko 
at 2840-3010 m. This species is similar to the temperate 
C. turneri (Hook.) Miill.Frib., but differs from the latter 


in the distant, patent or squarrose leaves which are + flat 
and not complicate or concave, in the thin or only 
slightly incrassate cell walls, and in the smooth, not 
plicate, proximal half of the perianth. 


2. Cephaloziella kiaeri (Austin) Douin, Mém. 
Soc. Bot. France 29: 69. 1920; Jungermannia 
kiaeri Austin, Bull. Torrey Bot. Club 6(3): 18. 
1875; Cephalozia kiaeri (Austin) Pearson, 
Christiania Vidensk.-Selsk. Foérhandl. 1887 
(9): 8. 1887. 

Cephalozia minutissima Kiaer et Pearson, Christiania Vi- 
densk.-Selsk. Férhandl. 1892 (14): 7. 1893. 
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Fig. 76. Cephaloziella kiaeri. A: shoot in dorsal view with lateral and ventral branches, and perianth. B: apex of shoot in 
dorsal view, with terminal androecium, and perianth on ventral branch. C: part of shoot in ventral view. D: leaves. E: leaf 
apex. F: cells in mid-leaf. G: stem cross-section. H: male bract and antheridium. J: sub-involucral leaves. K: female bracts 
and bracteole. L: parts of perianth mouth. A-L: Malawi, Wigginton M1332a. (drawn by O. Van de Kerckhove). 
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Fig. 77. Cephaloziella vaginans yar. camerunensis. A: shoot, with fertile branch. B: part of shoot in lateral view. C: part 
of shoot in ventral view, showing underleaves. D: stem in cross-section. E-J: leaves. K-M: subinvolucral leaves. N: fertile 
shoot of (A) enlarged to show bracts and perianth. P: female bracts and bracteole. Q: perianth opened out. R: cells at and 
near perianth mouth. A-R: Cameroon, Bystrém 34g. (drawn by O. Van de Kerckhove). 
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Cephalozia radicans Sim, Trans. Roy. Soc. South Africa 
15: 85. 1926. 


Plants minute, usually green, though becoming 
reddish when growing in well illuminated places; 
shoots to ca. 0.4 mm wide. Stems thick, straight, 
rigid, 80-100 um in diameter, the cortical cells 8— 
9 um wide Xx 9-16 um long, very thick-walled, the 
lumen + rounded. Leaves distant, 0.1—0.2 mm 
long, insertion oblique to subtransverse, not 
reaching the mid-line of the stem (2-3 dorsal 
merophyte cell rows free), on strong shoots ovate, 
pectinately spreading, somewhat conduplicate, 2- 
lobed to 0.5 their length, the lobes widely pointed, 
ending in 1-2 short cells, 7-9 cells wide at the 
base (on weak shoots the leaves greatly reduced 
and appressed to the stem), leaf margins entire, 
but rough with projecting verrucae. Cells in mid- 
leaf 8-10 um wide x 8-15 um long, the walls 
thick, trigones absent; cuticle rough; oil bodies 
Jungermannia-type, 1-7 per cell. Underleaves 
absent. Gemmae oval, 2-celled, 12 x 18 um, 
rounded, but pointed at the end where attached. 
Autoicous. Androecium on a long shoot, bracts 
larger and more convex than the leaves, imbricate, 
in several pairs. Female bracts and bracteole con- 
nate for about 0.5 their length, the lobes broadly 
triangular, serrulate, apiculate. Perianths 1.0—1.4 
mm long x 0.4 mm wide, deeply plicate, the 
mouth bordered by hyaline, thick-walled, pointed 
cells 35-40 um long x 6-8 um wide. 


The only records from West Africa are from Cameroon: 
Mt. Cameroon, on lava, 2600 m (Jones 356); Mbam 
massif, 1700-2000 m (Augier 0423). Elsewhere in Af- 
rica, on mineral and peaty soils and on rock in montane 
regions; widespread but rather local, from Tanzania to 
South Africa, and on the East African Islands. C. kiaeri 
is the most frequent species of Cephaloziella in sub- 
Saharan Africa. 


3. Cephaloziella vaginans Steph. in Mildbraed, 
Wiss. Ergebn. Deutsch. Zentr.-Afrika Exped. 
1907-08, 2: 119. 1911; Cephalozia vaginans 
(Steph.) Steph., Sp. Hepat. 6: 438. 1924. 


Plants pale green to brownish, shoots ascending, 
sparingly branched; rhizoids hyaline. Stems to 10 
mm long, 60—75(—90) um in diameter, cortical 
cells thick-walled, rectangular, 6-9 um wide x 
20-40 um long. Leaves distant, longer than the 
diameter of the stem (increasing in size towards 
the female bracts), spreading to patent, the inser- 
tion reaching the dorsal mid-line of the stem (no 
free dorsal merophytes present), deeply divided to 
0.75 their length, the sinus acute; lobes relatively 
narrow, 4—5 cells wide at base, the apex acute, 
sometimes with an apiculus of 1—2 elongate cells, 
each to 15 um long, leaf margins entire or weakly 
sinuose. Cells in mid-lobe 10-12 um wide x 12- 
17 um long, the walls thick, lumens quadrate- 
rounded; cuticle verrucose. Underleaves present, 
sometimes reduced. Dioicous. Androecia interca- 
lary, bracts larger than the leaves, closely imbri- 
cate, margins entire to sharply denticulate. Female 
bracts and bracteole connate for about 0.35 their 
length, dentate with spreading, spiniform teeth. 
Perianths longly oblong-obovate, 0.5—1.3 mm 
long x 0.35 mm wide, deeply plicate, the mouth 
dentate with hyaline pointed cells 5—8 mm wide x 
25—60 pm long. 

On volcanic ash-rubble, Mt. Cameroon, 2350-2740 m 
(Jones 369, 435). It is likely that the plants collected by 
Bystrom on Mt. Cameroon at 3400 m and 3700 m 
(Bystrom 34g, 50c), and described by Arnell as C. vagi- 
nans var. camerunensis S.W.Arnell, are the same taxon. 
Plants from 1650 m in the Loma Mts., Sierra Leone 
(Jones 1435, Jones & Harrington, 1983) are probably 
also forms of C. vaginans. The latter were collected 
from the bole of a large tree at the forest margin. 


CYLINDROCOLEA R.M.Schust. 


Plants soft in texture, light green to brown, sometimes with reddish coloration. Strong shoots 0.25—1.2 
mm wide, irregularly branched; stolons lacking. Branching mostly ventral-intercalary, or sometimes 
lateral-intercalary or Frullania-type. Leaves succubous, flat or weakly concave, usually 2-lobed (rarely 
unlobed, and rounded or retuse at apex), inserted obliquely or laterally, the insertion not reaching the 
dorsal mid-line of the stem, but leaving 2—3 dorsal merophyte cell rows free; leaf apices acute or some- 
what obtuse or moderately rounded, margins entire. Leaf cells ca. 10-30 um long, thin-walled; cuticle 
smooth; oil bodies finely granular. Underleaves small, rudimentary or lacking, sometimes represented 
by a small evanescent papilla. Autoicous (all African species). Androecia usually on ventral-intercalary 
branches. Gametoecia terminal on main shoot or on a lateral branch. Seta 4 + 4-seriate. Perianths longly 
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exserted, the mouth wide or narrowed; capsule ellipsoidal or ovoid; spores finely punctate. Vegetative 
reproduction not reported. 


A small genus of about 14 species, with six species in sub-Saharan Africa. African species of Cylindrocolea usually 
differ from the closely related Cephaloziella chiefly in their softer texture, the thin-walled, usually larger leaf cells, 
and the leaves more obliquely to almost longitudinally inserted, with the insertion not reaching the dorsal mid-line 
of the stem. In addition, in some species the leaves are less deeply lobed and the perianths wide-mouthed. Species of 
Cylindrocolea grow on decaying wood or bark or on wet earth and rock. They are typically plants of lowland forest 
and savanna districts, in contrast to Cephaloziella species which are usually montane or alpine. 

Chonecolea, a genus as yet known in Africa only from Uganda, is similar to Cylindrocolea, but in the former 
genus the branching is mostly lateral-intercalary, the leaves extend almost to the dorsal mid-line of the stem, the 
perianths are usually shorter and more bell-shaped, the capsule is spherical and the spores (in Chonecolea ruwen- 
zorensis) have about 12 thick-walled alveoli across their diameter. 


Literature: Jones (1960, 1976), Schuster (1972, 2002b). 


1. Leaf apices rounded, retuse or very shallowly 2-lobed with obtuse lobes .................... 2. C. chevalieri 
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2. Plants relatively large, with strong shoots 1.0 mm or more wide; leaf insertion almost longitudinal; 
leaves 2-loded'to'O:2—-O)25; the base; DrO ad 2.20.0. 0M ca cates Rok. eee esas acetone cena 4. C. nigerica 
2. Plants small, with strong shoots less than 0.7 mm wide; leaf insertion oblique; leaves 2-lobed to 0.3— 
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3. Lobes of female bracts and bracteoles rounded, obtuse, margins entire; lobes of at least large leaves 
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3. Lobes of female bracts and bracteoles acute, margins entire or denticulate; leaf lobes acute ............. 4 


4. Female bracts and bracteoles shallowly lobed, the lobes denticulate; perianths wide-mouthed ............ 
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4. Female bracts and bracteoles deeply lobed, the lobes narrow, lanceolate, entire or obscurely toothed; 
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cells, the sinus on the flattened leaf about 90°; the 
leaf narrowed towards the base to a rather short 
diagonal insertion. Mid-leaf cells 12-18 um wide 
x 15-25 um long, walls very thin, colourless, 
without trigones. Underleaves minute, subulate, 
sometimes absent. Autoicous. Androecia on short 
or long branches which often arise near a female 
branch, the bracts in several pairs, scarcely dif- 
fering from the leaves or smaller and more closely 
imbricate; | antheridium per bract. Gynoecia on 
long or short branches, the leaves accrescent up to 
the involucre, which sheaths the base of the peri- 
anth; bracts shortly 2-lobed, the lobes broadly 
rounded, entire; bracteoles narrowly oblong, 
shortly 2-lobed, connate for up to 0.35 their length 
with one or both bracts. Perianths 0.75—-1.0 mm 
long X 0.25—0.50 mm wide, cylindrical or obconi- 
cal, often somewhat plicate, the mouth truncate, 
bordered by cells ca. 10-12 um wide, many of 
which are nearly square, the margin straight or 
very weakly crenulate with slightly convex cell 
walls. The basal 0.35 of the perianths usually bis- 


1. Cylindrocolea atroviridis (Sim) Vana, in Vana 
et al., Lejeunia, n. sér. 98: 7. 1979; Cephalozia 
atro-viridis Sim, Trans. Roy. Soc. South Af- 
rica 15: 84. 1926; Cephaloziella atroviridis 
(Sim) E.W.Jones, Trans. Brit. Bryol. Soc. 3: 
431. 1958; Cephaloziella "atro-virens" [sic] 
(Sim) S.W.Arnell, Bot. Notiser 108: 309. 
1958, nom. inval.; Simia atroviridis (Sim) 
S.W.Arnell, Bot. Notiser 115: 204. 1962, nom. 
inval. 


Plants usually bright green, sometimes locally 
reddish or purplish-brown; shoots 0.3—0.7 mm 
wide, irregularly branched, closely attached to the 
substrate by colourless or pale brownish rhizoids. 
Branches mostly intercalary, from the ventral half 
of the stem, but terminal branches occasional. 
Stems usually to 60-70 um (occasionally to 100 
um) in diameter, the cortical cells rectangular, 15— 
18 um wide x 25—35(-40) um long, the walls thin, 
lacking trigones. Leaves usually 0.20—0.25(-40) 
mm long, widely spreading or sometimes dorsally 
secund, 2-lobed for 0.3-0.5 their length, the lobes 


diverging, usually obtuse on well developed stems 
(but on weak stems, frequently one or both lobes 
acute), the margin slightly crenulate with convex 


tratose for the whole or parts of its circumference. 


On rotting logs and stumps, widely distributed in the 
forest zone and wet savanna. It is not always confined to 
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Fig. 78. Cylindrocolea atroviridis. A,B: shoots with mature perianths. C: plant with young female inflorescence on termi- 
nal shoot and male inflorescence at base of lateral shoot. D-G: leaves. H: leaf. J,K: underleaves. L: stem cross-section. M: 
female bracts and bracteole. N: perianth mouth. A-E,H-N: Nigeria, Richards 3353; F,G: South Africa, Sim 2380. (from 
Jones, 1960, as Cephaloziella atroviridis). 


0.2 mm 
¢ (B,C) 
\ 


Fig. 79. Cylindrocolea chevalieri. A: shoot with perianth and two (ventral) androecia. B,C: parts of sterile shoots. D: cells 
from mid-leaf. E: leaf apex. F: cells at distal margin of leaf. G: underleaf. H: mature perianth. J: cells at mouth of perianth. 
K: stem cross-section. A-K: Nigeria: Jones 131. (from Jones, 1960, as Cephaloziella retusa). 
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sites of high humidity, and is, for example, not infre- 
quent on wood that has been charred during clearing for 
farms. It usually forms small pure patches, and perianths 
are abundant, so that despite its small size, it is readily 
seen. It is much the most abundant species of Cylindro- 
colea in West Africa, with records from Nigeria (fre- 
quent, for example, in kurmi woodland between Minna 
and Jos), Ghana, Sierra Leone, Ivory Coast and Guinea. 
C. atroviridis is very variable. In most colonies, very 
slender shoots will be found, on which the leaves may 
be little wider than the stem, appressed against it or 
spreading, and with + acute lobe apices. Apart from 
such variation in habit, there is also much variation in 
the extent of bistratose tissue in the perianth. At one 
extreme the whole of the basal 0.3—0.5 of the perianth 
may be bistratose, whilst at the other, it may be limited 
to a few strands of bistratose tissue only a cell wide in 
the basal 0.35 of the perianth, or absent. The develop- 
ment of underleaves also seems to be very variable, and 
they seem to be absent from sterile shoots in some 
specimens. The differences from the American C. rhi- 
zantha (Mont.) R.M.Schust. seem to be slight, but bis- 
tratose tissue has not been reported in its perianths. 


2 Cylindrocolea chevalieri (Steph. ) 
R.M.Schust., Bull. Nat. Sci. Mus. Tokyo 12: 
666. 1969; Alobiella chevalieri Steph., Sp. 
Hepat. 3: 351. 1908; Cephaloziella chevalieri 
(Steph.) Grolle, Osterr. Bot. Zeit. 111: 187. 
1964. 


Cephaloziella retusa E.W.Jones, Trans. Brit. Bryol. Soc. 3: 
440. 1960. 


Robust shoots to 1.2 mm wide. Stems tough, to 
0.15 mm in diameter; branches mostly ventral- 
intercalary, but terminal Frullania-type branches 
also sometimes present. In cross-section the dorsal 
face of the stem slightly convex, the ventral face 
strongly convex, the cortical cells thick-walled, 
brown, sharply differentiated from the larger thin- 
walled medullary cells. Leaves almost longitudi- 
nally inserted, to ca. 0.5 mm long, spreading: in 
the strongest forms almost round and entire, in 
weaker forms oblong-oval with the apex retuse or 
very shortly 2-lobed, the lobes obtuse. Cells to- 
wards the apex of the leaf nearly square, 15 um 
wide, towards the base shortly oblong, ca. 10 um 
wide x 20 um long. Underleaves normally absent, 
rarely minute and subulate Rhizoids abundant at 
the base of gynoecial branches, often absent else- 
where. Autoicous. Androecia on short ventral 
branches, often close to female branches, bracts in 
2-6 pairs, closely imbricate. Gynoecia on short 
ventral branches; bracts and bracteole connate for 
about 0.5 their length, their margins crenulate 
with convex cells. Perianths 1.4 mm long x 0.5— 
0.6 mm wide, widest in the middle, plicate 
towards the apex and contracted (although not 


strongly) to a shortly lobed mouth which is 
crenulate with cells which are mostly not much 
longer than wide. 


On rocks in watercourses; the type on rotten granite 
stones in the bed of a seasonal stream in deep shade, 
335-365 m. Robust forms occur by fast-flowing peren- 
nial streams, and weak forms, such as that which 
formed the type of Cephaloziella retusa, may be found 
in seasonal water courses. West African records are 
from Ghana (Begoro) and Nigeria (Idanre), where it is 
local but widely distributed on irrigated rocks in 
streams. Otherwise, C. chevalieri is known only from 
Congo and Gabon. In fast-flowing water, stems may 
remain as wiry masses after all leaves have been eroded. 
These, together with the indistinctly lobed leaves, give 
the species a very different facies, and caused Stephani 
(1908) to place it in Alobiella. 


S. Cylindrocolea gittinsii (E.W.Jones) 
R.M.Schust., Nova Hedwigia 22: 172. 1972 
"1971"; Cephaloziella gittinsii E.W.Jones, 
Trans. Brit. Bryol. Soc. 3: 438. 1960. 


Plants green; shoots ca. 0.6 mm wide. Stems 
straggling, irregularly branched, with ventral 
branches 80—100 um in diameter, round in cross- 
section. Leaves distant, spreading, obliquely to 
almost longitudinally inserted, 0.20—0.25 mm long 
x 0.15-0.20 mm wide, oblong-oval, not much 
narrowed at the base, 2-lobed for 0.3-0.5 their 
length, the lobes acute, + parallel or slightly di- 
verging. Cells in mid-leaf ca. 12—25(—28) um 
wide x 12-30 um long. Underleaves few, 2—3(-4) 
cells long and 1-2 cells wide. Autoicous. Androe- 
cia on short ventral branches, often near a female 
branch, bracts resembling the leaves but more 
imbricate, in 4—5 pairs. Gynoecia on very short 
ventral branches; bracts 2—3-lobed for 0.4—0.5 
their length, the lobes lanceolate, acute, secund, 
with a few obscure blunt teeth, or entire; bracte- 
oles narrowly oblong, shortly connate with one 
bract. Perianths fusiform or clavate, plicate, nar- 
rowed to the mouth which is bordered by long 
cells 7-10 um wide x 20-55 um long, the mouth 
crenulate. 

An inconspicuous species, perhaps much overlooked, 
which has been recorded in small amounts mixed with 
other bryophytes on moist earth banks. In West Africa, 
records are from Cameroon, Nigeria (Bauchi Plateau, 
Drew B1006c) and Sierra Leone (Musaia Agricultural 
Station, Sellar B35); otherwise known only from the 
type locality (Murchison Falls, Uganda). There are 
small differences between the collections: Drew's and 
Sellar's plants have leaves which are more deeply lobed 
than in the type; in Drew's plant the lobes are parallel 
but in Sellar's plant the lobes diverge and the sinus is 
rectangular, and the leaves approach those of C. atrovir- 
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100 pm (A-E) 


Fig. 80. Cylindrocolea gittinsii. A: shoot with mature perianth. B-E: shoots. F: hygromorphic leaf. G: xeromorphic leaf. 
H,J: female bracts. K: bracteole. L: part of perianth mouth. A-L: Uganda, Gittins 7a. (from Jones, 1960, as Cephaloziella 
gittinsii). 


Fig. 81. Cylindrocolea nigerica. A: shoot with young perianth. B: leaves. C: leaf apex. D: cells from middle of base of leaf 
lobe. E-G: underleaves. H: involucre and young perianth. J: mature perianth. K,L: mouths of perianths. M: mouth of peri- 
anth opened out. N,P: female bracts and bracteole, in situ (N) and opened out (P). Q: cross-section of seta. A-D,F,H-Q: 
Nigeria: Jones 66; E,G: Nigeria, Jones 36. (from Jones, 1960, as Cephaloziella nigerica). 
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Fig. 82. Cylindrocolea ugandica. A,B: shoots with mature perianths. C: shoot with young perianth. D: female bracts and 
bracteole. E: apex of lobe of female bract. F: part of mouth of perianth. A-F: Uganda: Jones 538 or 579. (from Jones, 


1960, as Cephaloziella ugandica). 


-idis in shape. Only further collecting will show whether 
these are anything more than environmental variations. 
C. gittinsii is similar in size and general appearance to 
C. atroviridis and C. ugandica, but its perianths are 
distinct, and resemble those of Cephaloziella species. 


4. Cylindrocolea nigerica (E.W.Jones) 
R.M.Schust., Nova Hedwigia 22: 172. 1972 
"1971"; Cephaloziella nigerica E.W.Jones, 
Trans. Brit. Bryol. Soc. 3: 437. 1960. 


Strong shoots to 1.2 mm wide. Stems about 0.12 
mm in diameter; branches frequent. Leaves ap- 
proximate, almost longitudinally inserted (thus 
with a long insertion), oblong-oval, large leaves 
0.5—0.6 mm long x 0.5 mm wide, somewhat nar- 
rowed towards the decurved 2-lobed apex; the 
lobes 0.20—0.25 leaf length, widely pointed, not 
diverging, the margin slightly crenulate with con- 
vex cells. Cells thin-walled, lacking trigones, in 
mid-leaf 15-20 um wide x 18-30 um long. Un- 
derleaves often concealed by dense rhizoids, min- 
ute, usually 3-4 cells long and 2 rows of cells 
wide, sometimes slightly forked at the apex. 
Autoicous. Androecia and gynoecia on short ven- 
tral-intercalary branches, the androecia often close 
to the gynoecia. Male bracts in 4—5 pairs, imbri- 
cate, conduplicate, the dorsal lobe pointing for- 
wards, the ventral lobe pointing outwards. Female 


bracts shortly 2—3-lobed, the lobes acute, margins 
dentate; bracteole shortly connate with the bract 
on one side, oblong, shortly 2-lobed. Perianths 
obconical or cylindrical, ca. 1.0 mm long x 0.4— 
0.5 mm wide, 3-plicate when young, the mouth 
truncate, shortly incised into 3 lobes, weakly 
crenulate with cells that are little longer than 
wide. 


Rotting logs in forest shade. In West Africa, known 
only from the Okomu Forest Reserve, Nigeria, where it 
is apparently not uncommon. This species is larger than 
C. atroviridis and C. ugandica, and is also distinctive in 
its less deeply lobed leaves. Schuster (1972) suggested 
that C. nigerica might be the same species as C. mada- 
gascariensis (Steph.) R.M.Schust., but in view of the 
unsatisfactory condition of the only known fragment of 
the latter species, it is advisable not to adopt that name 
for the Nigerian plant without the evidence of better 
specimens from the type district. The only other record 
of C. nigerica is from Djibouti, though confirmation of 
the identity of these plants would be desirable. 


5. Cylindrocolea ugandica  (E.W.Jones) 
R.M.Schust., Nova Hedwigia 22: 171. 1972 
"1971"; Cephaloziella ugandica E.W.Jones, 
Trans. Brit. Bryol. Soc. 3: 435. 1960. 


Plants bright green, slender and delicate, prostrate, 
forming intricate patches on rotten wood. Robust 
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shoots to 0.6 mm wide, slender ones as narrow as 
0.15 mm wide. Stems 60 um in diameter; rhizoids 
numerous. Leaves obliquely inserted, distant, 
squarrose, dorsally secund, up to about 0.30 mm 
long x 0.25 mm wide, 2-lobed to 0.35 their length, 
the lobes triangular, acute; leaf margins crenulate 
with prominent cells, but otherwise entire except 
near a gynoecium. Cells in mid-lobe 15-20 um 
wide x 10—20 um long, walls very thin, trigones 
absent. Underleaves minute, subulate or vestigial. 
Autoicous. Androecia near the gynoecia, of 2—5 
pairs of bracts. Gynoecia on short ventral 
branches, with ca. 2 pairs of differentiated leaves 
below the bracts; bracts 2-lobed, the lobes acute, 
irregularly dentate; bracteoles 2-lobed, dentate. 
Perianths conical or conical-cylindrical, projecting 
beyond the bracts for 0.5 their length, the mouth 
strongly crenulate, the marginal cells of mouth 


short, 10-15 um wide x 10-12 um long. 


On rotting logs in shaded, dry or moist sites. At present, 
C. ugandica is certainly known only from three collec- 
tions from Uganda and one from Kenya. A collection 
from Sierra Leone (tree on forest margin, Loma Moun- 
tains, 1680 m) is described in Jones & Harrington 
(1983) as close to C. ugandica, but may perhaps be an 
undescribed species. C. ugandica may prove to be more 
montane than C. atroviridis; the Uganda collections 
come from altitudes of 1100-1200 m. C. ugandica re- 
sembles C. atroviridis in most features, but differs as 
follows: leaves more shallowly lobed, usually to not 
more than 0.35 their length, the lobes + parallel, 
pointed, not diverging, the insertion of the leaf relatively 
longer (thus the base of the leaf not markedly cuneate), 
the female bracts and bracteoles dentate, the ventral 
lobe of the bract spreading, the dorsal lobe erect, and the 
subinvolucral leaves similarly dentate. Perianth mouth 
more strongly crenulate or erose with subglobose cells. 


JUNGERMANNIACEAE Reichenb. 


Plants green to brown to vinaceous or purple, small to large, shoots procumbent, creeping or erect, 
rarely pendent, simple or irregularly branched. Branches variable, Frullania-type or lateral-intercalary, 
more rarely ventral- or dorsal-intercalary; stolons or flagelliform branches sometimes present. Stems 
without hyalodermis, cortex weakly to strongly differentiated. Rhizoids scattered, often abundant, 
sometimes reddish. Leaves succubous to sub-transverse, alternate, rarely opposite (Syzygiella), undi- 
vided or lobed, inserted to the mid-line of the stem (rarely overlapping), margins entire, rarely toothed. 
Cells usually with trigones; oil bodies granular or homogeneous. Underleaves usually lacking or very 
small (large in Plicanthus). Rhizoids scattered, sometimes reddish. Vegetative reproduction lacking or 
by gemmae, the gemmae usually angular-stellate. Dioicous or paroicous, occasionally autoicous. Ga- 
metoecia terminal on leading shoots, often becoming intercalary. Perianths well developed, inflated, 
plicate or smooth. Seta usually of numerous cells (cross-section). Capsule ovoid to short-elliptical, the 
wall 2—5-stratose. 


A large family of about 36 genera worldwide, with 15 genera in sub-Saharan Africa. Important characters of the 
family are 1) succubous leaves, which are dorsally inserted to the stem mid-line (overlapping in Gottschelia - only 
East Africa), 2) reduced underleaves, 3) lack of a hyalodermis, 4) scattered rhizoids, 5) often reddish pigmentation, 
6) gametoecia on leading shoots, and 7) inflated-cylindrical perianths. The taxonomic placement of genera is dis- 
puted. The Jungermanniaceae is a large and diverse family, and some authors prefer to divide it, placing genera with 
lobed leaves and a tendency to produce gemmae (among other characters) into a separate family, the Lophoziaceae. 
However, these families approach each other in most characters, and we follow Grolle (1983) and Schuster (2002b) 
in placing all genera within the Jungermanniaceae. The species of the Jungermanniaceae grow in rather open envi- 
ronments, most species avoiding the shaded understorey of dense forest. Their frequently reddish pigmentation is 
probably an adaptation to growth in rather open habitats with strong radiation. 


Literature: Grolle (1983), Schuster (1969, 2002b). 
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2. Leaves opposite or nearly so, with leaf bases united dorsally and ventrally (rarely free dorsally) ........ 
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inserted, + flat; leaf cells with large, often nodulose, trigones ............:ccccccecceeeeeteeeeeeeeens Notoscyphus 
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3. Underleaves absent; leaves transversely or obliquely inserted; trigones of leaf cells not nodulose 


ea Ta ON RoR a Se EE ocean as « Petre netSh be nee cate sates catches te eee nein’ releegersnskcl on eeneareee Jungermannia 
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5. Leaves deeply 3—4-lobed to at least 0.75 their length, margins usually with long teeth, and cilia at 


base; underleaves smaller than leaves, but similar in form; gemmae lacking; plants large Plicanthus 
5. Leaves 3-lobed, dorsal lobe much smaller than the other two; underleaves lacking; gemmae numer- 
OUSHPUST=feGiapal AUESISINAN olecy se: Saoctet ass; coaycszesenaconetacocdactateaasetagtetc ane Ceusurshincatencssaie taney ieean feted Tritomaria 
6. Shoots often becoming attenuate, flagelliform and microphyllous distally, apices often geotropic, 
stoloniform; some or many branches dorsal-intercalary, Andrewsianthus-type; gemmae absent; 
plants usually green, not strongly coloured, sometimes darker at base .................004 Andrewsianthus 
6. Shoots not becoming flagelliform and microphyllous distally; branching lateral- or ventral-intercalary 
(rarely dorsal-intercalary); gemmae sometimes present; plants often strongly coloured .................. 7 
7. Leaf insertion dorsally and ventrally oblique; plants sometimes with (ventral-intercalary) geotropic 
microphyllous branches from older parts of shoot; branching variable, but dorsal-intercalary 
branching rare; plants pale green to reddish or dark DrOWN ..........:..::ceeeeeseeeeeeetteteeeteeteetees Lophozia 
7. Leaf insertion dorsally transverse (except sometimes decurrent at end of insertion), ventrally oblique; 
plants never with geotropic, microphyllous shoots; branching never dorsal-intercalary; plants often 
strongly coloured, dark green to yellowish, or reddish-brown or purple .............2.+ Anastrophyllum 


ANASTROPHYLLUM (Spruce) Steph. 


Plants usually medium-sized to small, yellow-brown to green, brown, vinaceous or purple, creeping or 
ascending. Branches few, lateral- or ventral-intercalary, or Frullania-type, not becoming flagelliform 
and microphyllous distally; geotropic microphyllous shoots not developing. Rhizoids sparse. Leaves 
succubous, regularly spaced, strongly dorsally secund, equally or asymmetrically 2-lobed, the lobes 
acute (rarely obtuse), concave, almost conduplicate, the dorsal lobe usually smaller than the ventral 
lobe; dorsal leaf insertion almost transverse (sometimes arcuate), shortly decurrent or not, ventral leaf 
insertion oblique, longly decurrent, the insertions reaching the mid-line of the stem on both sides. Cells 
small, trigones small to large and nodulose; cuticle smooth or papillose; oil bodies mostly Jungerman- 
nia-type, finely or coarsely granular, 3-4 per cell. Underleaves absent. Gemmae present or absent, yel- 
low-brown to wine-red to purplish, angular, produced on the apices of upper leaves, sometimes on up- 
right flagelliform shoots. Dioicous. Perianths terminal on a leading shoot (but can appear lateral when 
an innovation is extended), emergent, obovate or fusiform, plicate towards the apex, the mouth shortly 
ciliate. 


A genus of about 35-40 species worldwide, with four species in sub-Saharan Africa, one of which is confined to St. 
Helena. Anastrophyllum is recognised by the concave or canaliculate, 2-lobed leaves, the absence of underleaves, 
and usually by the strong colour. The leaf insertion, dorsally transverse and ventrally oblique, separates it from 
Andrewsianthus and Lophozia. The three African mainland species are very different in appearance: A. auritum is 
often purplish, and the leaves usually have a small tooth-like appendage at the base; A. minutum is brownish with 
strongly pectinate shoots; A. piligerum is robust with strongly secund leaves and sharply pointed lobes, and is corti- 
colous. The latter species has not been found in West Africa, though it is known from tropical East Africa and from 
Ascension Island. 


Literature: Schuster (1969, 2002b), Vaha (1982). 


1. Dorsal lobe of leaf widely crossing stem, with a coarse tooth near its base; trigones of leaf cells large 


and often bulging; gemmae lacking ...........c.sscseereeeerseseeneessensonrenscsnsssenssseeeeseseesteetenees 1. A. auritum 
1. Dorsal lobe of leaf not crossing stem, lacking a tooth near its base; trigones of leaf cells lacking, or 
distinct but not bulging; gemmae often present at apices of attenuate shoots ............... 2. A. minutum 
1. Anastrophyllum auritum (Lehm.) Steph., Sp. Hep.: 9. 1844; Marsupella aurita (Lehm.) 
Hepat. 2: 120. 1901; Jungermannia aurita Sim, Trans. Roy. Soc. South Africa 15: 112. 
Lehm., Linnaea 4: 368. 1829; Sarcoscyphus 1926. 


auritus (Lehm.) Nees in Gottsche et al., Syn. Anastrophyllum gambaragarae Gola, Annali di Botanica, 
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0.5 mm (C-D) 


50 um (L) 


Fig. 83. Anastrophyllum auritum. A: shoot in dorsal view. B: shoot in ventral view. C: part of shoot in dorsal view. D: part 
of shoot in ventral view. E-H: leaves. J: leaf apex. K: cells in mid-leaf. L: basal tooth of leaf. M,N: female bracts. P: peri- 
anth opened out. Q: perianth and bracts. A-Q: Cameroon, Jones 403. (drawn by O. Van de Kerckhove). 
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Fig. 84. Anastrophyllum minutum. A: shoot in dorsal view. B: shoot in ventral view. C: part of shoot in dorsal view. D: 
part of shoot in ventral view. E-K: leaves. L-M: leaf apices. N-P: cells in mid-leaf. Q-T: male bracts, each with an an- 
theridium. U: gemmae. A-U: Tanzania, Pécs 6981/N. (drawn by O. Van de Kerckhove). 
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Roma 6: 274. 1907. 

Anastrophyllum grossitextum Steph., in Mildbraed, Wiss. 
Ergebn. Deutsch. Zentr.-Afrika Exped. 1907-08, 2: 
113. 1911. 

Anastrophyllum calcaratum Steph., in Mildbraed, Wiss. 
Ergebn. Deutsch. Zentr.-Afrika Exped. 1907-08, 2: 
114. 1911. 

Sphenolobus savioi Gola, Mem. R. Accad. Sci. Torino, ser. 
2. 65: 4. 1914. 

Anastrophyllum hintzeanum Steph., Sp. Hepat. 6: 
1917. 

Plants brown, usually with a rosy or ochre tinge, 

at least in the younger shoots, or often purplish. 

When well developed, forming cushions of up- 

right, straight, little-branched shoots, 2-4 cm long 

and 1.0—1.2 mm wide. Branches intercalary, aris- 
ing on the lateral or ventral side of the stem, or 
sometimes terminal, Frullania-type. Rhizoids 
colourless. Leaves broadly ovate, somewhat 
asymmetrical, 0.6—0.8 mm long, approximate or 
distant on the stem, regularly spaced, concave, 
dorsal part extended across stem, the insertion 
shortly decurrent along the mid-line of the stem, 
the dorsal base usually with a prominent tooth. 

Leaves 2-lobed to 0.35 their length, the lobes + 

incurved, the lobe apices usually rather widely 

pointed but not apiculate. Cells in mid-lobe 10-16 

um wide x 12—20 um long, with rounded lumens 

and large, often bulging trigones; basal cells 
longer, to 35 um; oil bodies not described from 

African material. Underleaves absent. Dioicous. 

Female bracts resembling the leaves, but larger, 

the bracteole oblong-ovate, shortly 2-lobed. Peri- 

anth clavate, inflated, the mouth irregularly den- 
tate. 


106. 


On the trunks and branches of trees, and on dead wood 
and rock; 2000-4250 m. In West Africa, known only 
from Mt. Cameroon and Bioko, but more widespread in 
East Africa, found on mountains from Rwanda and 
Tanzania southwards to South Africa. A. auritum is 
easily recognised when well developed, but weak, 
straggling forms occur in which the tooth at the dorsal 
leaf base is not evident, nor is the dorsal leaf base ex- 
tended much across the stem. However, the absence of 
gemmae, characters of the cells, and the slight decur- 
rency of the dorsal insertion should be sufficient to 
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identify it. Moreover, in these weak forms, although the 
base of the dorsal lobe may not be extended across the 
stem, it is contracted more abruptly than in A. minutum. 


2. Anastrophyllum minutum (Schreb. ex Cranz) 
R.M.Schust., Amer. Midl. Naturalist 42: 576. 
1949; Jungermannia minuta Schreb., Fortsetz. 
Hist. Gronland: 285. 1770; Sphenolobus mi- 
nutus (Schreb.) Berggr., New Zealand Hep. 1: 
22. 1898. 


Plants yellowish-brown to brown (green in shade 
forms); shoots 0.7—1.2(-1.5) mm _ wide, little- 
branched, sometimes curved, forming intricate 
mats or ramifying amongst other bryophytes. 
Stems rather brittle when dry. Leaves short- 
rectangular to subquadrate, 0.50.7 mm long, 2- 
lobed to 0.25-0.4 their length, spreading and ca- 
naliculate, typically pectinately inserted on the 
stem, dorsal insertion transverse, ventral insertion 
oblique, shortly decurrent; dorsal lobe not decur- 
rent and not crossing the stem, lacking a tooth at 
its base (or with only a small one occasionally 
present); apices of lobes often distinctly apiculate. 
Cells in mid-lobe 12-17 um wide, in leaf base 
15-17 um wide x 19-24 um long, evenly thick- 
walled to rather thin-walled with distinct trigones; 
oil bodies Jungermannia-type, 14 per cell. Un- 
derleaves absent. Gemmae 24-30 um, red, 3—4- 
angled, in clusters on the uppermost leaves, but 
not always present. Dioicous, usually sterile. Fe- 
male bracts larger than the leaves. Perianth sub- 
cylindrical, longly exserted. 


On peaty or humic soil, and on humus overlying rock, 
3000-4200 m. Apparently much less frequent in Africa 
than A. auritum. In West Africa known only from the 
upper slopes of Mt. Cameroon, 2650-3200 m; else- 
where in Africa, only from high mountains in Kenya, 
Tanzania, Uganda and South Africa. A. minutum can be 
distinguished from weak forms of A. auritum by the 
presence of gemmae, the more cuneate base of the dor- 
sal lobe which is not extended across the stem, by the 
shorter cells at the base of the leaf and (at least in the 
forms occurring on Mt. Cameroon) by the often con- 
spicuously apiculate lobes. There is occasionally a 
small, papilla-tipped tooth at the base of the dorsal lobe. 


ANDREWSIANTHUS R.M.Schust. 


Andrewsianthus is distinguished from almost all other African Jungermanniaceae by the dorsal- 
intercalary Andrewsianthus-type (= Anomoclada-type) branching (i.e. branches arising from near the 
dorsal insertion of the leaf), though Lophozia (Andrewsianthus) jamesonii may also have this type of 
branching. The dorsally oblique leaf insertion also separates species of Andrewsianthus from Anastro- 
phyllum. The shoots of Andrewsianthus are often attenuate, flagelliform and microphyllous distally, and 
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often geotropic, stoloniform. Microphyllous branches are not known in Lophozia (Andrewsianthus) 
jJamesonii. 


A genus of about 30 species worldwide, most species occurring in the Asian tropics and temperate regions of the 
southern hemisphere. Three species have been recognised from Africa: A. aberrans (Nees et Mont.) Grolle (East 
African Islands only), A. bilobus and A. jamesonii (Mont.) Vana (A. kilimanjaricus (S.W.Arnell) Grolle et Vajia is 
treated as a synonym of A. jamesonii). However, A. jamesonii (East Africa) is very different from other An- 


drewsianthus species, and has been provisionally assigned to Lophozia (Schuster, 2002b). 


Literature: Arnell (1956a), Grolle (1963b), Schuster (1964, 2002b). 


1. Andrewsianthus bilobus (Mitt.) Grolle, Trans. 
Brit. Bryol. Soc. 4: 437. 1963; Gymnanthe 
biloba Mitt., J. Proc. Linn. Soc., Bot. 7: 166. 
1863 "1864": Acrobolbus bilobus (Mitt.) 
Steph., Sp. Hepat. 2: 179. 1902. 


Lophozia ruwenzorensis S.W.Arnell, Arkiv for Bot. ser 2. 
3: 541. 1956. 


Shoots (1.0—)1.2-1.6 mm wide, green to red- 
brown, frequently becoming attenuate, flagelli- 
form, stoloniform, with reduced leaves and abun- 
dant rhizoids (stoloniform shoots may, however, 
revert to normal leafy shoots). Branching all dor- 
sal-intercalary, the branches arising from just 
above a leaf insertion (Andrewsianthus-type). 
Stems brown, 0.15—0.20 mm in diameter, in cross- 
section with 1(—2) rows of brown, thick-walled 
cortical cells surrounding a medulla of larger, 
thinner-walled cells. Leaves 0.50—0.95 mm long, 
obliquely inserted on dorsal and ventral sides of 


smaller than the ventral lobe, the leaves not mark- 
edly concave, sometimes with a small tooth at the 
base of the dorsal margin; lobe apices acute, occa- 
sionally acuminate. Cells in mid-leaf 18-25 um 
wide, trigones sharply defined, straight-sided or 
nodulose; oil bodies Jungermannia-type, finely 
granular, 2-5 per cell. Underleaves absent, or 
extremely small, composed of only a few cells. 
Gemmae absent. Dioicous. Androecia on long 
shoots, bracts resembling the leaves but with the 
dorsal lobe conduplicate and inflated, and bearing 
a sharp tooth towards its base; 1 antheridium per 
bract. Perianths obovate, plicate above, the mouth 
ciliate. 


On soil and rocks on banks and in ravines, and epiphytic 
on stems of ericaceous and other trees and shrubs in the 
montane and alpine zone; 2400-3980 m. In West Af- 
rica, known only from Bioko and Cameroon, and else- 
where in Africa on a few mountains from Ethiopia to 


the stem, 2-lobed to about 0.35, the dorsal lobe — Tanzania. 


JUNGERMANNIA L. 


Plants small to medium-sized, 0.6—3.5 mm wide, green, reddish or brown, prostrate to ascending, sto- 
lons lacking. Branches few, almost invariably lateral-intercalary. Leaves succubous, usually broadly 
ovate-orbicular and somewhat longer than wide, undivided, usually somewhat spreading, concave and 
clasping the stem, insertions + to the stem mid-line, leaf apex broadly rounded, margins entire, not in- 
curved, base not or shortly decurrent. Cells thin-walled, trigones small to rather; cuticle smooth or stri- 
ate-papillose; oil bodies several per cell, rather large, finely granular. Underleaves lacking. Rhizoids 
numerous, often reddish, purplish or brown. Gemmae lacking. Dioicous or paroicous. Antheridia 2—3 
per bract, the antheridial stalk of 2 rows of cells. Gynoecia terminal. Bracteoles lacking. Perianths pli- 
cate, longly exserted or short and hidden between the bracts, narrowed to the mouth; perianth base 
sometimes united with the bracts and forming a short perigynium (subgen. Plectocolea); perianth mouth 
sometimes + abruptly narrowed into a short rostrum (subgen. Solenostoma). 

A large, cosmopolitan genus of about 125 species worldwide. Eleven species are known from tropical and southern 
Africa (including the East African Islands), but most are very local, with only J. borgenii and J. sphaerocarpa at all 
widespread. Species of Jungermannia are recognised by the undivided, ovate-orbicular leaves which are succubous, 
concave, and clasp the stem, at least partially. In the paroicous species, perianths are usually frequent, but by the 
time that they are obvious, the antheridia will usually have vanished, and in order to find them it may be necessary 
to examine very young gametoecia. In the dioicous species, the perianths are often absent, and this greatly increases 
the difficulty of naming them. In all species, rhizoids arise first from close to the ventral base of the insertion of the 
leaf on the stem, sometimes forming a dense cluster. They may arise only from stem cells, or sometimes from basal 
leaf cells, and may grow downwards away from the stem or parallel to it. In some species, the rhizoids are charac- 
teristically red-purple or brown, but the colour is sometimes only locally developed or pale, and can be affected by 
the acidity of the substrate, or the water which irrigates the plant. All species are somewhat variable and the vegeta- 
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Fig. 85. Andrewsianthus bilobus. A: shoot in dorsal view, with three dorsal intercalary branches. B: portion of shoot in 
side view. C: normal and flagelliform portions of shoot, with a dorsal intercalary branch. D,E: leaves. F,G: leaf apices. H,J: 
mid-leaf cells in forms with radiate and bulging trigones. K: underleaf. L: stem cross-section. M: androecium. N: female 
shoot with perianth. P: female bracts. Q: cross-section through perianth. R: perianth mouth, showing cilia. A-R: Bioko, 
Mann s.n. (from Grolle, 1963b). 


tive differences between them often subtle, with many characters, such as leaf form, cell size and the development 
of trigones, influenced by ecological conditions. Since it may be impossible to name poorly developed or sterile 
specimens, it is important that well developed, preferably fertile plants are selected for identification. Field studies 
and good collections of the genus in West Africa are greatly needed. 


Four subgenera are recognised within Jungermannia (as defined here), two of which are represented in 
West Africa: 

subgen. Solenostoma (Mitt.) Amakawa - perianths pyriform, sharply contracted at the apex to the 
mouth, the cells (away from the mouth) short, not greatly different from those of the leaves; involucral 
bracts free from the perianth, or sometimes united with the base of the perianth and the hollow stem 
apex to form a short, poorly developed perigynium. 

subgen. Plectocolea (Mitt.) Amakawa - perianths fusiform or cylindrical, gradually narrowed to the 
mouth, the cells (away from the mouth) much more elongate than those of the leaves; involucral bracts 
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+ united with the perianth and together with the tubular stem apex forming a distinct, usually well de- 
veloped perigynium. However, in some species of subgen. Plectocolea, the perigynium is only short, 
and even when it is well developed, its length may vary greatly from one perianth to another within a 
single collection. 


On the basis of gynoecial characters and branching patterns, Schuster (1969) transferred most species of Junger- 
mannia sens. lat. to Solenostoma, recognising subgen. Solenostoma and subgen. Plectocolea within it. However, we 
follow Vana and other authors in assigning species to Jungermannia. 


Literature: Schuster (1969, 2002b), Vana (1974a, 1974b). 


1. Plants paroicous; rhizoids hyaline or weakly coloured; leaves orbicular, almost transversely inserted; 
leaf cells with trigones; basal stolons absent; perigynium absent ...............00:006 2. J. sphaerocarpa 
1. Plants dioicous; rhizoids purple or brown; leaves orbicular or oval, more obliquely inserted; leaf cells 
with or without trigones; basal small-leaved or leafless stolons present; perigynium present or ab- 
Sold teem ee OMEN cote I ce se RIN: Mecaccs ects az ode vamatacute anes Peep hnogh oat nd TeRteE ee nes,cke sd ommeorate Sete etek anoe van 2 
2. Leaves plane or concave, round; mid-leaf cells 20—27(—30) x 23-35 ym, with distinct trigones; peri- 
anths pyriform, sharply contracted to the mouth; perigynium absent ..............:0:::ce 1. J. borgenii 
2. Leaves convex (oval or round); mid-leaf cells 25-35 x 30-50 um, trigones lacking or very small; 


perianths fusiform to subcylindrical, gradually contracted to the mouth; perigynium present ............ 


Reem m eter e ee eee eee eee meee eee e eee eee esses sees Eee seeeseeeeseseeassesssenee 


subgen. Solenostoma (Mitt.) Amakawa 


1. Jungermannia borgenii Gottsche ex Pearson, 
Christiania Vidensk.-Selsk. Forhandl. 1892 
(14): 11. 1893; Solenostoma borgenii (Gott- 
sche ex Pearson) Steph., Sp. Hepat. 2: 55. 
1901. 

Jungermannia stolonifera (Steph.) Steph., Sp. Hepat. 2: 71. 
1901, nom. illeg. [non Sw. 1788 = Bazzania stolonifera 
(Sw.) Trevis. 1877]; Nardia stolonifera Steph., Hed- 
wigia 31: 128. 1892. 

Solenostoma lacouturei Steph., Sp. Hepat. 6: 81. 1917. 

Jungermannia volkensii Steph., Sp. Hepat. 6: 95. 1917. 

Plants green to brown, sometimes tinged with 

purple, freely branched, with many stolons. Stems 

0.15—0.25 mm in diameter. Rhizoids abundant, 
usually brown or purple, spreading from the stem. 

Leaves nearly orbicular or slightly wider or nar- 

rower than long, 0.4-1.0 mm long and wide, 

plane, or more often concave, narrowed to the 
rather short, steeply oblique insertion, shortly 

decurrent dorsally. Cells in mid-leaf 20—27(—30) 

um wide x 23-35 um long, the walls + pig- 

mented, trigones variable in size but sharply de- 
fined, the largest from the middle to the base of 
the leaf; cuticle smooth or finely granulose; oil 
bodies rough, Jungermannia-type, 2—6 per cell. 

Dioicous. Androecia on long shoots, bracts in 2—5 

pairs, resembling the leaves but usually smaller 

and more concave, and saccate near the base. 

Perianths emergent and completely free from the 

bracts (perigynium absent), pyriform, with 4—5 

blunt keels in the upper half, the apex abruptly 


Oe, te anon UNI TE. Ja ai al 3. J. dusenii 


rounded to the mouth, the cells bordering the 
mouth 15—20 um wide x 40—50 um long, the cells 
in the middle of the perianth ca. 23 um wide x 29 
um long. 


On damp peaty, earthy or gritty soil, and soil-covered 
rocks, on banks and by springs and streams, from 800 m 
upwards. It has been reported from as high as 4300 m 
on Mt. Cameroon, but the altitude range of J. borgenii is 
generally lower than, for example, that of J. sphaero- 
carpa, and this would be an exceptional altitude. J. 
borgenii is the most widely distributed species of 
Jungermannia in tropical and southern Africa. In West 
Africa, I consider it is known with certainty only from 
Cameroon, records from Nigeria and Sao Tomé being 
based on inadequate sterile specimens, the identities of 
which are uncertain. 


2. Jungermannia sphaerocarpa Hook., Brit. 
Jung.: tab. 74: 1815; Solenostoma sphaero- 
carpum (Hook.) Steph., Sp. Hepat. 2: 61. 
1901. 


Plants usually green, little branched, stolons 
lacking. Rhizoids colourless or slightly tinged 
with pale brown or pink, towards the apex of the 
shoot often appressed to the stem, and on the older 
parts of the shoot spreading downwards. Leaves 
nearly orbicular or slightly wider or narrower than 
long, 0.5—1.1(—1.3) mm long and wide, insertion 
rather narrow, more nearly transverse than in J. 
borgenti. Cells in mid-leaf ca. 25-35 um long, 
with conspicuous trigones; cuticle smooth (some- 
times slightly papillose in leaf base). Paroicous. 
Male bracts closely resembling the leaves. Female 
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Fig. 86. Jungermannia borgenii. A: part shoot in dorsal view. B: part of male shoot with androecium. C: female shoot 
with perianth. D-G: leaves. H: cells in mid-leaf. J: cells at leaf base. K-M: perianths. N: perianth cells. P: shoot apex longi- 
tudinal section, with perianth (perigynium lacking). A,D,J: Kenya, Hedberg 233; B,C,E-G,L,N,P: South Africa, Cholnoky 
s.n. H: Tanzania, Volkens 1503 (type of J. volkensii); K,M: Mauritius, Een s.n. (from Vata, 1974a). 


bracts sometimes shortly fused with the base of 
the perianth, but distinct perigynium absent. Peri- 
anth broadly obovate, abruptly narrowed to the 
mouth, but less abruptly than in J. borgenii; often 
with ventral innovations beneath perianths. Peri- 
anth cells (away from the mouth) similar to those 
of the leaf, 20-25 um wide x 30 um long. 


On damp mineral or peaty soil on banks, on soil over 
acidic rocks, and on gritty alluvium by watercourses, 
1200-4000 m. At present, known in West Africa only 
from Cameroon, but perhaps to be found elsewhere. 
Widely distributed but local in the East African moun- 
tains from Tanzania to Zimbabwe, and in Madagascar 
and Réunion. The clearest distinction between J. 
sphaerocarpa and J. borgenii is in the sexuality, the 
former being paroicous, and the latter, dioicous. How- 
ever, by the time the perianths have developed, an- 
theridia will often no longer be present. Many authori- 
ties describe rhizoids as sometimes arising from the 
backs of the leaves and bracts, and from the perianth; I 
have not observed this in Tanzanian specimens (Camer- 
oon specimens not examined) but I have seen European 
specimens in which a few rhizoids originate from the 
base of the perianth. Two other closely allied paroicous 


species, both in subgen. Solenostoma, have been de- 
scribed from the East African mountains and might 
occur in Cameroon: J. mildbraedii Steph. produces 
numerous small-leaved stolons, the leaves on sterile 
stems tend to be oval or ovate rather than round, and 
leaf cells are thin-walled, with trigones small or absent; 
J. abyssinica Nees has pale rhizoids which form decur- 
rent bundles, with some rhizoids arising from the abax- 
ial side of the leaves, and has larger cells than J. 
sphaerocarpa or J. mildbraedii (30-45 um wide) with 
thin walls and trigones small or absent). 


subgen. Plectocolea (Mitt.) Amakawa 


3. Jungermannia dusenii (Steph.) Steph., Sp. 
Hepat. 2: 74. 1901; Nardia dusenii Steph., 
Hedwigia 30: 209. 1891. 

Nardia verrucosa Steph., Hedwigia 31: 172. 1892; Junger- 
mannia verrucosa (Steph.) Steph., Sp. Hepat. 1: 74. 
1901. 


Shoots decumbent with apices ascending, and 
often with branches and descending stolons from 
the older parts of the shoots. Rhizoids purple or 
brownish, towards the shoot apices, descending, 
appressed to the stem, and on the older parts of 
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Fig. 87. Jungermannia sphaerocarpa. A-C: fertile shoots. D-H: leaves. J: cells in mid-leaf. K: cells near leaf base. L-Q: 


perianths. R: longitudinal section of paroicous inflorescence (perigynium lacking). S: perianth cells. 


A-C,F-H,J-N,Q,R: 


KrkonoSe, N. Bohemia, Vda; D,E,P,S: Tanzania, Hedberg 743d. (from Vania, 1974b). 


the shoot spreading downwards. Leaves oval or 
rounded, convex, 0.7—1.2 mm long x 0.6—1.2 mm 
wide, not much contracted at the base to a long 
insertion which runs very obliquely on the dorsal 
face of the stem and then bends sharply to the 
ventral face. Cells large, in mid-leaf 25-35 um 
wide x 30-50 um long, at the leaf base to 35 x 
100 um, the walls thin, colourless or purplish, 
trigones absent (or minute towards the margins of 
the leaf); cuticle faintly, or often strongly, striate 
or verrucose. Frequently a few rhizoids originat- 
ing from the basal cells of the leaf just above the 
ventral insertion, or, especially on the leaves 
which are near an gametoecium, from cells near 
the middle of the leaf. Dioicous. Androecia some- 
times very long, with 10 or more pairs of bracts 
closely resembling the leaves, usually with some 
rhizoids from the abaxial surface. Gynoecia with a 
perigynium of variable length, the bracts embrac- 
ing the perianth proximally, their apices spread- 
ing. Perianths fusiform or nearly cylindrical, pli- 
cate, to 2.7 mm long x 1.0 mm wide, gradually 
narrowed to the mouth; the cells bordering the 


mouth 15—20 um wide x 30-60 um long; the cells 
in the middle of the perianth 20-30 um wide x 
60-100 um long. Frequently some rhizoids arising 
from the bracts and from the perianth. 


J. dusenii was originally described from plants collected 
by Dusén from rocks in rivers on the lower slopes of 
Mt. Cameroon. These plants have mostly oval leaves, 
longer than wide, rhizoids that are brown rather than 
purple or red (only a few rhizoids arising from the base 
of the leaf and the perianth), and a rather strongly striate 
leaf cuticle. In later collections from Mt. Cameroon, 
however, the rhizoids are mostly purple. Otherwise, J. 
dusenii has been confirmed only from Sao Tomé. Simi- 
lar plants have been found near Calabar and Oban in 
eastern Nigeria, but their identity is yet to be confirmed. 
Other plants that I have provisionally included under J. 
dusenii come from moist earth banks in savanna country 
in Kaduna State and Plateau State in northern Nigeria, 
and from Sierra Leone. They differ from the typical 
plants in the many rhizoids originating from male and 
female bracts and (where known) from perianths, and in 
the often broader leaves, with the cuticle only faintly 
striate. However, J. Vana considered that these may be 
modifications of J. borgenii or possibly belong to an 
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Fig. 88. Jungermannia dusenii. A: male shoot with androecium, in dorsal view. B: female shoot with perianth, in dorsal 
view. C,D: leaves. E: leaf cells. F,G: male bracts. H: female bract. J-L: perianths. M: longitudinal section of perianth, 
showing perigynium. N: perianth cells. A-C,F,G,K-N: Cameroon, Dusén 48 (isotype); D,E,H,J: Cameroon, Dusén 126B 
(isotype of Nardia verrucosa). (from Vana, 1974a). 


undescribed species. Unfortunately, perianths are rare, this taxon. 
and more material is needed to establish the identity of 


LOPHOZIA (Dumort.) Dumort. 


Plants small to medium-sized, ca. 1-2 mm wide, pale- or dark green to brown, creeping, ascending or 
erect; branching sparse, terminal, or lateral- or ventral-intercalary. Stems usually fragile, sometimes 
proportionately thick. Rhizoids scattered, usually numerous. Leaves succubous, obliquely inserted dor- 
sally and ventrally, 2(—3)-lobed, apices acute or obtuse, margins entire or dentate. Cells 15-30 um in 
mid-leaf, with thin or thickened walls and small to large trigones; cuticle smooth; oil bodies finely 
granular or homogeneous. Underleaves absent, or minute, lanceolate, and mostly at shoot apex. Gem- 
mae green, brown or reddish, in clusters at shoot apices. Dioicous, or only sterile plants known. Peri- 
anths oblong or oblong-ovate, usually plicate, at least distally. Capsule wall 2—5-stratose. 


The above diagnosis applies to Lophozia as narrowly defined, excluding species with 3—4-lobed leaves (i.e. non 
sensu Schuster, 1969). The species are recognised by their small size, and the 2-lobed, obliquely inserted leaves. 
Species of Anastrophyllum have a different leaf insertion, the dorsal part being transversely and the ventral part 
obliquely inserted, and are usually more strongly coloured, often reddish or purple. In the narrow sense, Lophozia 
contains about 65—70 species worldwide, being chiefly found in temperate regions, and rare and montane in the 
tropics. Three little-known and rarely collected species are recorded from sub-Saharan Africa: L. argentina (Steph.) 
R.M.Schust. (Lesotho and South Africa), L. hedbergii S.W.Arnell (Uganda) and L. decolorans. When Lophozia 
(Andrewsianthus) jamesonii and related species are included within Lophozia, as proposed in Schuster (2002b), the 
limits of the genus are extended to include plants with geotropic ventral flagelliform branches and, in a few species, 
dorsal-intercalary Andrewsianthus-type branching. 
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Fig. 89. Lophozia decolorans. A: female shoot with perianth. B-F: leaves. G: cells in mid-leaf. H: bracts and bracteole, 
opened out. J: sub-involucral bract. K,L: female bracts. M: perianth. N: cells of perianth mouth. A-N: Cameroon, Jones 


370. (drawn by O. Van de Kerckhove). 


Literature: Schuster (1969, 2002b), Vana (1982). 


1. Lophozia decolorans (Limpr.) Steph., Sp. 
Hepat. 2: 147. 1902; Jungermannia decol- 
orans Limpr., Jahrb. Schles. Ges. Vaterl. Cult. 
57: 316. 1880; Isopaches decolorans (Limpr.) 
Buch, Mem. Soc. Fauna Flora Fennica 8: 288. 
132. 

Shoots 2~4 mm long and ca. 0.6—-0.8 mm wide, 

compact, julaceous, silvery white, often locally 

rosy. Stems 0.2-0.3 mm in diameter, soft and 
fragile, closely adhering to the substratum by 
dense hyaline rhizoids. Leaves ca. 0.8 mm long 


and wide, closely imbricate, very concave, so that 
they cannot be flattened without rupturing, the 
dorsal margins and apex inflexed, 2-lobed to 0.1- 
0.2 their length, the lobes ending in an apiculus of 
1—2 elongate cells; the distal and marginal zones 
of the leaf widely hyaline. Cells of leaf very thick- 
walled, towards the apex rounded, 15—20 um wide 
x 20-25 um long, towards the base oblong, 15—25 
um wide x 20-45 um long. Gemmae not observed 
in West African specimens, but red, angular 
gemmae are present in collections of L. decol- 
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orans from Tanzania. Dioicous. Female bracts 
broader than the leaves, more longly apiculate and 
+ denticulate. Perianths 1-2 mm long, deeply 5—6- 
plicate, the mouth truncate, crenulate-dentate. 


On moist, humic soil, associated with Gongylanthus, 


Cephaloziella and mosses. A very rare and local spe- 
cies, known in West Africa only from Mt. Cameroon, 
2600-2750 m, and elsewhere in Africa only from a few 
mountains in Tanzania and D.R. Congo. L. decolorans 
is a rare high-alpine species in Europe, and is known 
also from Siberia, the Himalayas and British Columbia. 


NOTOSCYPHUS Mitt. 


A genus with one widespread species, N. lutescens (Lehm. et Lindenb.) Mitt. in West and East Africa 
and the East African Islands, extending to India and East & South-East Asia. A few other species have 
been described from Asia, but they have often been treated as conspecific with N. lutescens, thus mak- 
ing the genus monospecific. The genus may be recognised by the characters described below for N. 


lutescens. 


Literature: Jones (1981), Schuster (1970, 2002b), Udar & Kumar (1981), Vata & Piippo (1989a). 


1. Notoscyphus lutescens (Lehm. et Lindenb.) 
Mitt., in Seemann, Fl. Vit.: 407. 1873 "1871"; 
Jungermannia lutescens Lehm. et Lindenb., in 
Lehmann, Nov. Min. Cogn. Stirp. Pugillus 4: 
16. 1832. 

Jungermannia belangeriana Lehm. et Lindenb., in 
Lehmann, Nov. Min. Cogn. Stirp. Pugillus 5: 4. 1833; 
Notoscyphus belangerianus (Lehm. et Lindenb.) Mitt., 
J. Linn. Soc., Bot. 16: 189. 1877 "1878"; Gymnanthe 
belangeriana (Lehm. et Lindenb.) Steph., in Renauld & 
Cardot, Bull. Soc. Roy. Bot. Belgique 32: 119. 1894. 

Nardia jackii Steph., Hedwigia 31: 127. 1892; Notoscyphus 
jackii (Steph.) Steph., Sp. Hepat. 2: 36. 1901. 

Notoscyphus congoanus Steph., Sp. Hepat. 6: 78. 1917. 

Notoscyphus natalensis Sim, Trans. Roy. Soc. South Africa 
15:95. 1926. 


Plants small to medium-sized, creeping, yel- 
lowish-green to golden-brown; shoots 1-2 mm 
wide. Stems rather soft and fleshy, cortical cells 
very thick-walled, not sharply differentiated from 
the medullary cells. Branches few, all ventral- 
intercalary. Leaves  succubous, ovate, ob- 
long-ovate or broadly triangular-ovate, imbricate, 
alternate to subopposite, 0.4-1.0 mm long x 0.3— 
0.6 mm wide, widely spreading or more often be- 
coming erect-appressed (when dry often arching 
over the stem, somewhat concave), the insertion 
long, shortly decurrent dorsally; leaf apex rounded 
or truncate, and sometimes retuse. Cells in mid- 
leaf + rectangular, 20-35 um wide x 25-45 um 
long, with thickened walls and large, often nodu- 
lose, trigones; cuticle striate-verruculose; oil bod- 
ies Jungermannia-type, 2—5 per cell, finely- to 
moderately granular. Underleaves small, narrower 
than the stem, often patent and secund, divided for 
0.5 their length into 2 subulate lobes that lie par- 


allel and very close to each other (apices often 
touching). Rhizoids arising in clusters around the 
base of the underleaf, and sometimes obscuring 
the older underleaves. Dioicous (in Africa). Male 
bracts resembling the leaves but shorter, more 
concave and more crowded, saccate at the dorsal 
base; 1(—2) antheridia per bract. Leaves accrescent 
to the gynoecium, the bracts being at right angles 
to the stem, longer than the leaves and more con- 
cave. Archegonia in a group on the dorsal face of 
the thickened apex of the stem, surrounded by a 
rudimentary perianth; continued growth of the 
stem-tissue forming a marsupium around the de- 
veloping sporophyte. 


On open mineral or humic soil in a wide range of habi- 
tats: on paths, banks, streamsides, amongst grass tus- 
socks, and on thin soil over rocks, often forming mats. 
An upland species, ascending to 2300 m. In West Africa 
known only from Cameroon (Bamenda Highlands, 
where it is locally abundant, and the Mbam massif), and 
from Nigeria (Bauchi Plateau). It is known from scat- 
tered localities from Rwanda southwards to South Af- 
rica, and from the East African Islands. N. lutescens is 
very variable in size, colour and the development of cell 
wall thickening, and sporophytes are usually absent. 
Some pale-coloured sterile hygromorphic forms may, 
perhaps, be confused with Clasmatocolea vermicularis 
(Lehm.) Grolle which has a similar distribution and 
habitat; indeed the two species sometimes occur in close 
proximity. Clasmatocolea can be distinguished by 1) its 
more transparent texture, 2) the very thin-walled leaf 
cells, with trigones absent or very small, 3) the smooth 
cuticle, 4) the thin-walled stem cortical cells, 5) the 
underleaves (though sometimes much like those of 
Notoscyphus), with the lobes diverging slightly and not 
touching each other, and 6) the more rounded leaves 
which are rarely decurrent. 
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Fig. 90. Notoscyphus lutescens. A: shoot in dorsal view. B: shoot in ventral view. C-F: leaves. G: cells in mid-leaf. H: 
detail of underleaf. J: underleaves. A-J: Malawi, Wigginton M1282a. (drawn by O. Van de Kerckhove). 
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PLICANTHUS R.M.Schust. 
Chandonanthus Mitt., p.p. 


Plants robust (rarely small), mat- or cushion-forming, with creeping, ascending or sometimes + erect 
shoots. Branching sparse, irregular, lateral and ventral- (axillary) intercalary, rarely terminal. Stems 
eventually with paraphyllia. Leaves obliquely inserted, squarrose-reflexed, unequally 3—4-lobed to 
0.75—0.95 their length, the dorsal lobes larger than the median or ventral ones. Cells rather small, usu- 
ally with strongly nodulose walls and trigones. Underleaves about half the size of the leaves, deeply 2- 
lobed. Dioicous. Perianths large, pluriplicate to the base, ciliate at the mouth. 


Schuster (2002a, 2002b) revised Chandonanthus, and transferred all but C. squarrosus (New Zealand and Tasma- 
nia) to Plicanthus, in which genus he recognised four species: P. hirtellus (F.Weber) R.M.Schust. (widespread in 
Africa, Asia, Australasia, Oceania), P. giganteus (F.Weber) R.M.Schust. (montane East Africa), P. hamatus (Steph.) 
R.M.Schust. (South-East Asia), and P. birmensis (Steph.) R.M.Schust. (Africa and the Himalayas). The status of P. 
birmensis is uncertain, but it might be better regarded as a weak form of P. hirtellus (cf. Grolle, 1995). Likewise, 
further work is needed to confirm the status of P. giganteus (Chandonanthus hirtellus subsp. giganteus), which was 
only provisionally accorded species status by Schuster (2002a). 


Literature: Kitagawa (1965), Schuster (2002a, 2002b), Vata & Piippo (1989b), Vanden Berghen 


(1965). 


1. Plicanthus hirtellus (F.Weber) R.M.Schust., 
Nova Hedwigia 74: 492. 2002; Jungermannia 
hirtella F.Weber, Hist. Musc. Hep. Prodromus 
50. 1815; Chandonanthus hirtellus (F.Weber) 
Mitt., in Seemann, Fl. Vit.: 405. 1873; Anthe- 
lia hirtella (F.Weber) Steph. in Renauld & 


Cardot, Rev. bryol. 18: 56. 1891. 
Mastigophora madagassa Steph., Sp. Hepat. 4: 40. 1909, 
Sp. Hepat. 6: 367. 1922. 


Plants golden- or orange-brown (sometimes red- 
dish- or darker brown), forming loose cushions or 
mats, or creeping over the substrate. Shoots 1.0— 
2.5 mm wide, straight or curved, occasionally 
branched, not pinnate, the branches + equal in 
size to the primary shoot. Stems eventually with 
paraphyllia, moderately to strongly differentiated 
into 2—3 cortical layers of small, thick-walled 
cells and a medulla of thin-walled, larger cells. 
Leaves 0.5-4.5 mm long, crowded, imbricate, 
unequally 3—4-lobed to 0.75—0.9 their length, with 
a subsidiary lobe, auricle or lacinia at both ventral 
and dorsal base; the lobes ovate-acuminate, con- 
vex, squarrose; the dorsal lobe the largest, ca. 
1.0-1.8 mm long, entire or weakly ciliate-dentate 
especially proximally, the margins of the other 
lobes more strongly ciliate; the ventral lobes 
secund, decurved. Cells in mid-leaf 12—15(—18) 
uum wide, with strongly nodulose walls, trigones 
often large, confluent and bulging, cell lumina 
irregularly stellate; cuticle verrucose; oil bodies 
Jungermannia-type, 2—6 per cell, finely granular. 
Underleaves about half the size of the leaves, 
deeply 2-lobed, the lobes squarrose-decurved, 


convex, and strongly ciliate like those of the 
leaves, with ciliate laciniae or auricles at the base. 
Gemmae lacking. Gynoecia terminal, but some- 
times appearing to be lateral when an innovation 
extends; bracts leaf-like, strongly ciliate-dentate. 
Perianths large, ovoid-cylindrical, strongly emer- 
gent, deeply pluriplicate to the base, and + con- 
stricted to the ciliate mouth. 


A plant of well illuminated habitats, growing on rocks, 
or on the trunks and outer branches of large trees, occa- 
sionally on soil, and even in wetter habitats with 
Sphagnum. Widely distributed on the mountains of 
tropical Africa from about 800 m upwards, but usually 
above 1500 m. In West Africa, known from Mt. Cam- 
eroon and from the Loma Mountains, Sierra Leone. 
More widespread in East Africa from Ethiopia south- 
wards to South Africa. P. hirtellus is highly distinctive 
in appearance and, with its leaves widely spreading so 
that the shoot bristles with points on all sides, cannot be 
mistaken for any other species. The only other West 
African species with deeply and asymmetrically 3- 
lobed leaves is Mastigophora diclados, and whilst the 
leaf areolation of the two species is similar, M. diclados 
is very different in appearance: its leaves lie close 
against the stem, the branching is bipinnate, and the 
branches are usually attenuate. 


Plicanthus giganteus, known only from the moun- 
tains of East Africa, differs from P. hirtellus in its usu- 
ally larger size (shoots to 4 mm wide, and leaves 2.5— 
3.0 mm or more long), and, according to Schuster 
(2002a), in its more copiously ciliate leaves (especially 
the dorsal lobe), which also have a smooth cuticle. 
Plants intermediate in size have, however, been re- 
ported (e.g. Arnell, 1956a; Vanden Berghen, 1965). 


JUNGERMANNIACEAE 151 


50 um (J,K) 


Fig. 91. Plicanthus hirtellus. A: part of shoot in dorsal view. B: part of shoot in ventral view. C: detail of underleaf inser- 
tion. D,E: leaves. F,G: underleaves. H: cells in mid-leaf. J: spinose tooth on leaf margin. K: apex of leaf lobe. A-K: Cam- 
eroon, Jones 373. (drawn by O. Van de Kerckhove). 


| 
| 
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SYZYGIELLA Spruce 


Syzygiella is recognised by the opposite leaves, with the bases united or meeting both dorsally and ven- 
trally, and by the usually reddish or purplish coloration. Some Plagiochila species are similar in general 
appearance (especially to S. geminifolia), but Plagiochila differs in the leaves which are never united 
both dorsally and ventrally, in the lack of reddish pigmentation and in the flattened perianth. The much 
smaller S. concreta resembles Jungermannia in general form, but the latter have alternate leaves. Some 
authors consider Syzygiella is closer to the Plagiochilaceae because of, inter alia, the ovate-triangular 
leaves with long decurrent dorsal margin and dorsal margin recurved, and perianths somewhat laterally 
compressed. However, these characters are seen only in some species, and other floral characters point 
to the placement of Syzygiella in the Jungermanniaceae. 


A small tropical-montane genus of about 20 species, most species occurring in the neotropics. Two species are re- 
ported from Africa: S. concreta (Gottsche) Spruce, from a few localities in East Africa, and S. geminifolia (Mitt.) 
Steph. A record of the Asian species, Syzygiella securifolia (Nees in Lindenb.) Inoue, from Principe is almost cer- 
tainly erroneous, and is discounted. It is not included in the review of African species (Vana, 1985). 


Literature: Inoue (1966), Jones (1976), Vana (1985). 


Fig. 92. Syzygiella geminifolia. A,B: stem from luxuriant caespitose hygromorphic plant, ventral and dorsal views. C,D: 
stems from caespitose xeromorphic plant in dorsal and ventral views. E,F: stems from procumbent lax shoot in dorsal and 
ventral views. G: cells to leaf margin. H: mid-leaf cells. A-F: Tanzania, Jones 2025. G,H: Uganda, Mildbraed s.n. (type of 
S. ruwenzorensis), (A-F from Jones, 1976; G,H redrawn from Inoue, 1966). 
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1. Syzygiella geminifolia (Mitt.) Steph., Bull. 
Herb. Boissier, sér. 2. 2: 467. 1902; Junger- 
mannia geminifolia Mitt., J. Linn. Soc., Bot. 7: 
164. 1863 "1864". 

Syzygiella ruwenzorensis Steph., Sp. Hepat. 6: 118. 1917. 

Plants pale brown or reddish, small to large, 1—5 

cm long and 1.5—4.0 mm wide; branching occa- 

sional, terminal or ventral-intercalary. Stems pale 
brown, 0.2 mm in diameter; rhizoids uniformly 
scattered, sometimes dense. Leaves opposite or 
nearly so, oblong, oblong-ovate or triangular- 
ovate, 1.0-1.1 mm long x 0.7—0.8 mm wide, im- 
bricate, obliquely spreading-secund, the margins 
dorsally and ventrally recurved, entire; dorsal 
bases shortly or longly decurrent, or not decurrent, 
usually meeting each other (but sometimes only 
subopposite); ventral bases arched, shortly decur- 
rent, often united, forming a keel which arches 
away from the stem; leaf apex entire to retuse or 
shallowly notched (lobing often only seen in the 
detached and flattened leaf). Cells in mid-leaf 26— 
33 um wide x 32-40 um long, at margin towards 
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the base 50-70 x 42-50 um, cell walls thin, tri- 
gones large, nodulose (often more so than is 
shown in Fig. 92G,H); cuticle smooth; oil bodies 
Jungermannia-type, 4-12 per cell. Underleaves, if 
present, very small or rudimentary and confined to 
just below gynoecia and near the bases of terminal 
branches. Dioicous? Female bracts deeply 2-3- 
lobed, the lobes ovate, acute, entire except some- 
times for a small tooth on one of the margins. 


Epiphytic on tree bark or on rotting tree stumps, creep- 
ing amongst other bryophytes, or forming large cush- 
ions with ascending shoots. An apparently rare or local 
species which, in West Africa, is recorded only from 
Bioko (1900-2260 m) and Sao Tomé; elsewhere from a 
few East African countries (to 3400 m), and from 
Madagascar and Réunion. The plants from Sao Tomé 
are sterile: they have prostrate shoots 1.0—2.0 x 1.7 mm, 
and asymmetric leaves 1.0—1.1 x 0.7—0.8 mm with ven- 
tral bases meeting but not connate. They represent a 
depauperate form of the species. Plants from East Af- 
rica, originally described as S. ruwenzorensis, are more 
luxuriant forms. 


TRITOMARIA Schiffn. ex Loeske 


Tritomaria is closely related to Lophozia, but is most immediately differentiated from it (and Anastro- 
phyllum) by the asymmetrically 3-lobed leaves with the dorsal lobe much the shortest, often resembling 
a large tooth. The leaves are very concave, and the dorsal portion of the leaf is inserted transversely 


instead of obliquely, as in Anastrophyllum. 


A small, mainly holarctic genus of 6-8 species, with two species confirmed from Africa: 7. exsecta (Schrad.) Loe- 
ske from montane and alpine habitats in eastern and southern Africa and 7. camerunensis S.W.Arnell from Camer- 
oon. In addition, 7. exsectiformis (Breidl.) Schiffn. may occur in sub-Saharan Africa - see discussion. 


Literature: Arnell (1958), Schuster (1969, 2002b), Vana (1982). 


Fig. 93. Tritomaria camerunensis. A: shoot in side view, with gemmae at apex of youngest leaves. B-D: leaves. E: mid- 
leaf cells. F: gmmae. A-F: Cameroon, Bystrém 35a & 50b. (from Arnell, 1958). 
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1. Tritomaria camerunensis S.W.Arnell, Svensk 
Bot. Tidskr. 52: 64. 1958. 


Plants small, creeping, pale green-brown; shoots 
to 20 mm long and 1-2 mm wide. Stems 0.18— 
0.24 mm in diameter, the cortical cells ca. 20 um 
wide xX 30 um long, with moderately-thickened 
walls; rhizoids long, numerous, hyaline. Leaves 
ca. 0.5 mm long, imbricate-approximate, subver- 
tically orientated, somewhat concave, margins 


ing. Gemmae red-brown, rounded or angular, 1—2- 
celled, ca. 14 x 14~—22 um, on margins and apices 
of the upper leaves. Gametoecia not observed. 


There are only two collections, both sterile, from a cave 
entrance at 3400 m on Mt. Cameroon (Bystrém 35b, 
50a), and both intermixed with Anastrophyllum minu- 
tum. Unfortunately, in his original description of T. 
camerunensis, Arnell (1958) apparently included some 
features of A. minutum, and his illustrations, too, seem 
to be based on both taxa (Vana, 1982). The above de- 


entire, divided into 3 unequal lobes, the dorsal 
lobe the smallest, tooth-like (in weak shoots and 
the lower parts of strong shoots the leaves are 
usually 2-lobed). Marginal leaf cells about 20 um 
wide, and median cells 20 um wide x 30 um long, 
all with large bulging trigones. Underleaves lack- 


scription is based on Arnell’s, though the probable A. 
minutum features have been omitted. The taxonomic 
position of 7. camerunensis is uncertain, but it may be 
best treated as a subspecies of T. exsectiformis, a wide- 
spread holarctic species. Plants of the same taxon have 
also been collected in East Africa (J. Vania, in litt.). 


GEOCALYCACEAE Klinger. 


Plants pale- to dark green, brown, reddish-brown, or purplish, creeping to ascending. Branching vari- 
able, terminal, and lateral- or ventral-intercalary; stolons and flagelliform branches usually lacking. 
Stem cortex usually not differentiated from the medullary cells. Rhizoids usually in tufts from underleaf 
bases, rarely scattered. Leaves succubous, entire or 2-lobed, leaf margins entire or toothed, often + lon- 
gitudinally inserted, usually + horizontal in position (erect in Clasmatocolea), insertion line usually 
reaching stem mid-line dorsally. Cells thin-walled, with or without trigones; cuticle smooth or papil- 
lose; oil bodies granular, rarely homogeneous. Underleaves present, small or large, usually 2-lobed. 
often toothed. Vegetative reproduction rare, by gemmae or caducous leaves. Dioicous or monoicous. 
Gametoecia on leading shoots or on lateral branches. Sporophyte in a perianth or a marsupium. Peri- 
anths 3-keeled or laterally compressed, or lacking. Capsule wall 3—8-stratose. 


A family of about 20 genera worldwide, with six genera in sub-Saharan Africa (Geocalyx is known in Africa only 
from Réunion). Characteristic features of the Geocalycaceae are the strongly succubous, almost longitudinally in- 
serted leaves, the well developed underleaves, often united on one or both sides with leaf bases, and the rhizoids in 
tufts at underleaf bases. 


Literature: Schuster (1980a). 


1. Leaves when dry either clasping the stem dorsally (covering stem), or sometimes individually in- 
rolled; underleaves large, rounded, with strongly toothed margins; gynoecial bracts and bracteole 


fused to form a tube which encloses and hides the mature perianth ..................:eee Conoscyphus 
1. Leaves when dry not arching dorsally over stem or inrolled; underleaves large or small, rounded or 

lobed, toothed or not; gynoecial bracts and bracteole not fused to form a tube .............:::::cceeeeeeeeeees 2 
2. Leaves flat or dorsally concave, vertically orientated, at least in apical portion of shoot; underleaves 

Smalls INCONSPIGUOUS 4 oaguy a4 segacdss cde ion ayn genes Mee eRe aieetes aon agt eam tc gee eta secede tes Clasmatocolea 
2. Leaves flat or dorsally convex-recurved, not vertically orientated; underleaves large, conspicuous .. 3 
3. Plants fettale 6. «ice, (esscePe voetienteah lg ctevasn Renee deed AU. RN mY OU Ce ae RPE s hus tie 2 J aM res UNE edie 2) oot 4 
3; Plamts sterile 00) fy csetatsiencevencsuces vnc ttends ce teh f oP AUR ARE: SEE cast CRM MEE Das Sor cin Pena, gs COCs octet Zeon 6 
4. Gametoecia inconspicuous, on very short lateral branches, hidden behind stem leaves Heteroscyphus 
4. Gametoecia conspicuous, on leading shoots or ventral branches ..............::csesecesseeeseeeeceeesseeeseeeesseees 5 
5. Perianths bilaterally compressed above, 2-keeled, strongly inflated proximally ............. Leptoscyphus 
5. Perianths trigonous above, 3-keeled, not strongly inflated proximally ..............:cccesseeeeee Lophocolea 
6: Plants gréen, not plossy; Cel walls iGt Dies Witrre ce octeces, Meas ton creer ante tec gesn ons kn ane teaattn ae ee renee TS 


a sbib ccs assis ANN SRN hace ba sa sieht Lophocolea and Heteroscyphus dubius - see key to Lophocolea 
. Plants brown, often glossy; cell walls browaltecswa..pt at ethene tl beatavecieg Oe: aie ++, tecpumey. eeoanticee 7 


ON 
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7. Underleaves large, rounded, with spinose-dentate margins; plants large, strong shoots 4-6 mm wide; 


leaves 2.0—2.8 mm long on strong SHOOtS .............:cccceeseceeesseecesteeeeeteeeeeenees Heteroscyphus spectabilis 
7. Underleaves deeply 2-lobed, the margins usually with spinose teeth; plants usually smaller, strong 
shoots 2.5—3.5 mm wide; leaves 1.3—1.8 mm long on strong shoots ...........:c::ccceeeeeeeee Leptoscyphus 


CLASMATOCOLEA Spruce 


Clasmatocolea is recognised by its small size, pale colour, creeping stems, and vertically orientated, 
usually concave leaves, the latter character distinguishing it from small, entire-leaved species of Lopho- 
colea (in which the leaves are convex-recurved or flat). A combination of underleaf and cell characters 
also separates the two African species of Clasmatocolea from species of Lophocolea. A further distinc- 
tion is in the thickening of the inner layer of cells of the capsule wall: in Clasmatocolea it is nodulose or 
imperfectly annular; in Lophocolea, there are well defined annular bands. 


Clasmatocolea is a mainly southern-temperate genus of about 20 species, with two species in Africa: C. fasciculata 
(Nees) Grolle confined to South Africa, and C. vermicularis (Nees) Grolle widespread in tropical and southern Af- 
rica 


Literature: Engel (1980), Grolle (1956, 1959, 1960), Jones (1987). 


Fig. 94. Clasmatocolea vermicularis. A. part of shoot in dorsal view. B: part of shoot in lateral view. C-G: leaves and 
associated underleaves. H: cells in mid-leaf. J-N: underleaves. P: male bract. A-P: South Africa, collection not known. 
(from Grolle, 1959). 


1. Clasmatocolea vermicularis (Lehm.) Grolle, vermicularis (Lehm.) Steph., Sp. Hepat. 2: 35. 
Rev. Bryol. Lichénol. 29: 78. 1960; Junger- 1901. 
mannia vermicularis Lehm., Linnaea 4: 361. pyieunea subintegra (Hook.f. et Taylor) Gottsche et al, 
1829; Alicularia vermicularis (Lehm.) Gott- Syn. Hep.: 376. 1845; Lophocolea subintegra (Hook.f. 
sche et al., Syn. Hep.: 11. 1844; Notoscyphus et Taylor) Grolle, Trans. Brit. Bryol. Soc. 3: 587. 1959. 
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Notoscyphus variifolius Mitt., J. Linn. Soc., Bot. 16: 188. 
1877 "1878". 

Odontoschisma variabile Sim, Trans. Roy. Soc. South 
Africa 15: 77. 1926, hom. illeg. [non (Lindenb. et Gott- 
sche) Trevis. 1877]. 

Lophocolea ovistipula Herzog, Mem. Soc. Fauna Flora 
Fennica 27: 98. 1952. 

Lophocolea subulistipa Herzog, Mem. Soc. Fauna Flora 
Fennica 27: 99. 1952. 

Plants small, to 3 cm long, pale green, creeping, 

sparingly branched, the intercalary branches 

mostly ventral; shoots mostly less than 1.5 mm 

wide. Leaves dorsally secund, often vertically 

orientated (at least in the apical part of the shoot), 
0.3-1.5 mm long, alternate, rounded, flat or con- 
cave, the rounded, entire dorsal base hardly decur- 

rent. Cells small, in mid-leaf 18-35 um wide x 

20-35 um long (occasional cells somewhat 

larger), the walls thin, trigones small or lacking; 

cuticle smooth; oil bodies Jungermannia-type, 
granular, 1-5 per cell. Underleaves small, free 
from the leaves, ovate-lanceolate, 2-lobed for 

0.25—-0.65 their length, the sinus narrow. Di- 

oicous. Androecia terminal on long shoots, be- 
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coming intercalary, the bracts similar to the leaves 
but with a lobule at the base enclosing the an- 
theridia. Perianths rare, terminal on a long shoot, 
campanulate, the mouth wide, 3-lobed, the lobes 
entire. The innermost of the 4-5 layers of cells in 
the capsule wall with nodulose thickening (some- 
times slightly extended into short spurs). 


On soil and rock in a wide range of habitats, including 
paths, earth banks and streamsides. In West Africa, 
known only from very small collections from Mt. Cam- 
eroon at 1500 m, and the Bauchi Plateau, Nigeria, at 
1250 m. In both collections the plant is depauperate and 
sterile. Elsewhere, it is locally frequent from Ethiopia 
southwards to South Africa, and on the East African 
Islands. C. vermicularis is an inconspicuous species, 
and easily overlooked. It can resemble sterile specimens 
of round-leaved species of Lophocolea (L. concreta and 
L. semiteres), but is distinguishable by the leaves being 
flat or somewhat concave, dorsally erect, and by the 
small underleaves. From Notoscyphus lutescens it dif- 
fers in the more rounded leaves which are contracted at 
the base and less decurrent, the thin cell walls in both 
leaves and stem, the very small trigones, the smooth 
cuticle, and the underleaves with the lobes not subulate. 


CONOSCYPRHUS Mitt. 


A monospecific genus, rare and disjunct in Africa but more widespread in the Indo-Malayan region. 
The genus may be recognised by the characters described below for C. trapezioides. 


Literature: Jones (1990a), Piippo (1985). 


1. Conoscyphus trapezioides (Sande Lac.) 
Schiffn., Conspectus Hep. Arch. Ind.: 125. 
1898; Chiloscyphus trapezioides Sande Lac., 
Nederl. Kruidk. Arch. 3: 417. 1855. 

Lophocolea devexa Mitt., J. Proc. Linn. Soc., Bot. 7: 165. 
1865 "1864". 

Conoscyphus inflexifolius Mitt. in Seemann, Fl. Vit.: 404. 
1873 "1871". 

Plants reddish- or sometimes yellowish-brown, 

often with a rosy-purple tinge, or generally pur- 

plish; shoots to ca. 2.5 mm wide. Stems of robust 
shoots 0.12—0.15 mm in diameter, dark, the cells 
thick-walled. Leaves succubous, triangular-ovate, 
1.0-1.4 mm long x 0.7—1.1 mm wide at the base, 
imbricate, patent-secund, curved upwards so that 
the upper surface of the shoot is convex, when dry 
rolled inwards so as to cover the stem dorsally 
(sometimes leaves individually inrolled); the ven- 
tral base ampliate, strongly arched, usually bear- 
ing 24 coarse teeth, or laciniae, the ventral mar- 
gin gently arched, entire; the dorsal margin nearly 
straight, entire; the apex narrow, rounded, entire; 
the insertion oblique, dorsally shortly decurrent, 
ventrally J-shaped and shortly decurrent. Cells in 


mid-leaf 20-27 um wide, walls brown, trigones 
very large, nodulose; oil bodies Leucolejeunea- 
type, 2 per cell. Underleaves large, convex ven- 
trally, 3-4 x as wide as the stem, 0.5—0.8 mm long 
and wide, rounded or polygonal with up to 4 
coarse teeth or short laciniae on each side at the 
angles, the distal pair of teeth often somewhat 
closer together so as to make the apex of the un- 
derleaf shortly bifid, the base decurrent, the inser- 
tion strongly arched. Clusters of colourless rhiz- 
oids borne on the lower surface of the older un- 
derleaves. Dioicous or monoicous. Gynoecial 
bracts and bracteole fused to form a tube enclos- 
ing and hiding the mature perianth. 


Epiphytic on tree bark. There are only two recent col- 
lections in West Africa, both from the Loma Mountains, 
Sierra Leone, where it was found on a large Parinari 
tree at the forest margin. The other West African rec- 
ords are from Sao Tomé (coll. Mann), where it grew 
amongst Mastigophora diclados. Elsewhere in Africa, 
records are from Malawi, Tanzania, and the East Afri- 
can Islands. When fertile, the position and structure of 
the gynoecia differentiates Conoscyphus from superfi- 
cially similar Heteroscyphus spp., but gametoecia have 
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1mm (E-J) 


0.5 mm (L) 


50 um (kK) 


Fig. 95. Conoscyphus trapezioides. A: shoot in dorsal view. B: shoot in ventral view (two underleaves removed). C,D: dry 
shoots with leaves individually inrolled, or opposite ones overlapping (C in dorsal view, D in ventral view). E-J: leaves. K: 
cells in mid-leaf. L: underleaves, some with rhizoids. A-L: Sierra Leone, Jones 1490. (drawn by O. Van de Kerckhove). 
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not been observed in West African collections. How- 
ever, sterile plants can be recognised by the large, con- 
vex, toothed underleaves and the turned up and inrolled 
leaves, making the plant somewhat julaceous when dry. 
C. trapezioides is very variable in size and in the devel- 
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drawn from West African plants; specimens from the 
East African mountains and Réunion are often much 
more robust, with shoots 4-5 cm long, stems 0.25 mm 
in diameter, and leaves 2 mm or more long. In contrast, 
shoots may be very slender, with stems only 60 um in 


opment of teeth and laciniae. The above description is _ diameter, and leaves distant, and only 0.25 mm long. 


HETEROSCYPHUS Schiffn. 


Plants medium-sized to large, 2-6 mm wide, green to brown, glossy or not, prostrate. Branching ir- 
regular, usually ventral-intercalary. Leaves succubous, + flat, alternate to opposite, ovate to subrectan- 
gular, apex entire, rounded or truncate, sometimes with 2 apiculi and/or a few small teeth. Cells thin- or 
thick-walled, with or without trigones; cuticle smooth or weakly papillose; oil bodies various. Under- 
leaves connate with the leaves, variable in form: rounded or 2-lobed, with toothed margins, or divided 
into 4 setaceous lobes. Dioicous. Gametoecia on very short ventral branches hidden behind the stem 
leaves. Androecial branches very small. Perianths often immersed within the bracts. 


A large genus of ca. 70-80 species, with the greatest diversity in antipodal regions. Four species are described from 
Africa, and of these, H. dubius is the only widespread species. Heteroscyphus is distinguished most immediately 
from Lophocolea by the very short ventral sexual branches, which are hidden behind the leaves. In sterile plants, the 
distinctions are less clear. However, branches in Heteroscyphus originate almost exclusively from the ventral side of 
the stem (in Lophocolea they may be lateral or ventral), and the underleaves are always connate with the lateral 
leaves on both sides (in Lophocolea they may be free or connate). H. dubius can be similar in general appearance to 
the common Lophocolea martiana, but the small (15-30 um), chlorophyllose, opaque cells with thickened walls 
differentiate the former from the latter (in which the cells are 30-45 um and thin-walled). 


Literature: Jones (1953d). 


1. Leaf cells with uniformly thickened walls; underleaves deeply 2- or 4-lobed ............00000+- 1. H. dubius 
1. Leaf cells with large trigones; underleaves large, rounded .0...........c.cccecsessesesseseesceseeees 2. H. spectabilis 


1. Heteroscyphus dubius (Gottsche) Schiffn., 
Osterr. Bot. Zeit., 60: 172. 1910; Chiloscyphus 
dubius Gottsche, Abh. Naturwiss. Ver. Bre- 
men 7: 346. 1882. 

Chiloscyphus oblongifolius Mitt., Trans. Linn. Soc. London 
23: 57. 1860, hom. illeg. [non (Hook.f. et Taylor) Gott- 
sche et al. 1847]. 

Chiloscyphus armatistipulus Steph., Hedwigia 32: 319. 
1893. 

Chiloscyphus loangensis Steph., Hedwigia 32: 324. 1893; 
Heteroscyphus loangensis (Steph.) Schiffn., Osterr. 
Bot. Z. 60: 172. 1910. 

Chiloscyphus hamatistipulus Steph., Sp. Hepat. 3: 229. 
1907; Heteroscyphus hamatistipulus (Steph.) Schiffn., 
Osterr. Bot. Z. 60: 172. 1910. 

Lophocolea occidentalis Steph., Sp. Hepat. 6: 286. 1922; 
Chiloscyphus occidentalis (Steph.) J.J.Engel et 
R.M.Schust., Nova Hedwigia 39: 420. 1985 "1984". 


Plants dark green; shoots 1.5-3.0 mm _ wide. 
Leaves patent, 1.0—1.5(—2.0) mm long x 0.5-0.7 
mm wide, slightly convex, oblong, tapering only 
slightly from base to apex. Leaf apex very vari- 
able: truncate with or without 2 apiculi, or 
rounded, or slightly retuse with 1-5 teeth, or 
rounded and entire, sometimes decurved. Cells in 
mid-leaf 20-25 tm wide x 30 um long, the cell 


walls firm, usually moderately and uniformly 
thickened, trigones small or absent; oil bodies 
reported (Jovet-Ast, 1948; Arnell, 1963) as Caly- 
pogeia-type. Underleaves mostly distinctly con- 


Fig. 96. Heteroscyphus dubius. A,B: leaves and under- 
leaves. A: Nigeria, Jones 89; B: Cameroon, Jones 264. 
(from Jones, 1953d). 
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Fig. 97. Heteroscyphus dubius. A: shoot with two perichaetia, in ventral view. B: part of shoot in ventral view. C-F: leaf 
apices. G,H: cells in mid-leaf. J: marginal cells of leaf. K,L: female bracts. M: female bracteole. N: perianth. A-N: Cam- 
eroon, Jones 264. (drawn by O. Van de Kerckhove). 
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1 mm (F-H) 


Fig. 98. Heteroscyphus spectabilis. A,B: parts of shoots in ventral view. C: part of shoot in dorsal view, with one pair of 
leaves removed to show leaf insertion. D: part of shoot in ventral view, with pair of leaves removed to show leaves connate 
with underleaves. E: cells in mid-leaf. F: underleaf and rhizoids. G: fused female bract and bracteole. H: female bract. J: 
shoot in ventral view, with parts of underleaves removed to show insertion of female branch. A-J: Cameroon, Dusén s.n 
(G000635). (drawn by O. Van de Kerckhoye). 
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-nate with adjacent leaves, at least on one side, the 
undivided base usually broader than the stem, the 
sinus flat, equalling or exceeding the stem in 
width, the inner lobes 1—2 cells wide and 5-6 cells 
long, curving forwards, the outer lobes smaller, 
curving backwards when well developed; rhizoids 
sparse or frequent at underleaf base. Dioicous. 
Androecia and gynoecia on very short ventral 
branches. 


Creeping over bark or on rotting wood, very rarely epi- 
phyllous, widely distributed and common in lowland 
rainforest in West Africa to about 900 m. Local in East 
Africa and the East African Islands. Despite its vari- 
ability, H. dubius is usually easily recognised, even in 
the field, by its flat shoots with oblong truncate leaves. 
It is much more opaque in texture than Lophocolea 
martiana, which may accompany it, the opaqueness 
presumably conferred by its much smaller leaf cells. 
Fertile plants appear to be uncommon, at least in West 
Africa. 


2. Heteroscyphus spectabilis (Steph.) Schiffn., 
Osterr. Bot. Zeit. 60: 172. 1910; Chiloscyphus 
spectabilis Steph., Hedwigia 30: 205. 1891. 

Isotachis perfoliata Steph., Bot. Jahrb. Syst. 8: 84. 1886 
[non Heteroscyphus perfoliatus (Mont.) Schiffn.]. 

Chiloscyphus thomeensis Steph., Hedwigia 32: 326. 1893. 

Plants brown, glossy; strong shoots to 6—7 cm 

long, 4-6 mm wide, sparingly branched. Stems 

0.22—0.25 mm in diameter. Leaves opposite, 2.0— 

2.5 mm long on strong shoots, tapering from a 

broad base to a much narrower apex, dorsal mar- 

gin somewhat concave, ventral margin convex; 


apex asymmetrically bifid with a very wide and 
open sinus and apiculate teeth, or truncate to re- 
tuse with 2 sharp teeth ending in 1—2(-4) uniseri- 
ate cells. Leaf cells rounded-hexagonal, uneven in 
size with large, medium-sized and small cells 
evenly dispersed in the leaf (the smallest cells 22 
tum wide x 25 um long, the largest 40 um wide x 
50 um long), the mix of sizes + uniform from leaf 
base to apex; trigones large, triangular, walls and 
trigones pale brown. Underleaves large, 1.4 mm 
long X 1.0 mm wide on strong shoots, rounded, 
deeply incised at the apex, the ‘apical’ teeth long- 
acuminate, margins with acuminate, laciniate or 
ciliate teeth; underleaf base broadly connate with 
the margins of the adjacent leaves; underleaf cells 
similar to leaf cells; rhizoids at underleaf base. 
Dioicous? Androecia not observed. Gynoecia on 
very short ventral branches; bracts 0.5—0.7 mm 
long, the margins ciliate-dentate with some lacini- 
ate teeth. Perianths longly ciliate at the mouth. 


Epiphytic on tree bark, 300-1150 m. H. spectabilis has 
been recorded and collected on only three occasions in 
Africa. Two collections were made by Dusén in Camer- 
oon in the 1890s (one of which, GO00635 (Hb. Genéve), 
formed the basis of the above description), and one by 
Moller in Sao Tomé in 1885. The lack of any subse- 
quent collections suggests that the species is rare, or 
perhaps that it occurred in lowland forest which has 
now been destroyed. The collection studied was small, 
but gynoecia were present on several shoots. However, 
androecia were not present on these shoots, suggesting 
that the species is dioicous. 


LEPTOSCYPHUS Mitt. 


Plants brownish. Leaves succubous, obliquely inserted, in most species entire, in a few dentate, usually 
+ connate with the deeply 2-lobed underleaves. Cells usually with trigones and brown walls. Dioicous. 
Perianths terminal on main axes, proximally inflated, distally bilaterally compressed, 2-keeled, the 
mouth with 2 broad truncate lateral lobes and a very narrow ventral lobe. 


An Afro-American genus of about 16 species, with four species in Africa, usually in montane regions, It is related to 
Lophocolea, in which some of its species were formerly placed, but differs essentially in the compressed perianths 
which are more or less 2-lobed, the ventral lobe being rudimentary; in this it resembles Plagiochila. It differs vege- 
tatively from Lophocolea in the brown pigmentation of the cell walls and a general tendency towards a more solid 


texture and thicker cell walls. 


Literature: Grolle (1963a), Jones (1953d). 


1. Leptoscyphus infuscatus (Mitt.) E.W.Jones, in 
Grolle, Nova Acta Leopold. N.F. 25: 52. 1963 
"1962"; Leioscyphus infuscatus Mitt., J. Linn. 
Soc., Bot. 22: 321. 1886 "1887"; Mylia infus- 
cata (Mitt.) S.W.Arnell, Arkiv for Bot. ser. 2. 
3: 548. 1956. 


Leioscyphus repens Mitt., J. Proc. Linn. Soc., Bot. 7: 165. 
1863 "1864", hom. illeg. [non Mitten 1854]. 

Leioscyphus motleyi Mitt., J. Linn. Soc., Bot. 22: 321. 1886 
"1887". 

Lophocolea inflata Steph., Bot. Gaz. 15: 287. 1890. 

Lophocolea armatistipula Steph., in Mildbraed, Wiss. Er- 
gebn. Deut. Zentr,.-Afrika Exp. 1907-08. 2: 118. 1911. 
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Plants brownish, often glossy; strong shoots 2.5— 
3.5 mm wide. Leaves opposite to alternate, patent, 
convex, rounded or oblong, 1.3—1.8 mm long on 
strong shoots, the ventral margin arched (some- 
times strongly), the dorsal margin less so, shortly 
decurrent, the apex with 1—3(-4) distant spiniform 
teeth usually 30-50 um long, each tooth of 2-6 
elongate cells, or occasionally without any tooth; 
weaker shoots often with all leaves oblong, 
shortly 2-lobed, with 2 acuminate lobes. Cells in 
mid-leaf + hexagonal, 30-45 um wide, the walls 
thin, brown, with small or medium-sized but 
sharply defined trigones; oil bodies Jungerman- 
nia- or Calypogeia-type, 2-9 per cell. Under- 
leaves free from the leaves or narrowly connate on 
one or both sides, deeply 2-lobed, the lobes longly 
acuminate, the sinus V-shaped, with 14(—6) spi- 
nose teeth, short cilia or occasionally laciniae on 
each side. Dioicous. Androecia on_ principal 
shoots, becoming intercalary, bracts in 4-6 pairs, 
resembling the leaves but smaller, and with a lob- 
ule at the base concealing the antheridium. Peri- 
anths 3.0 mm long x 1.5—2.0 mm wide, strongly 


inflated at the base, the mouth bilaterally com- 
pressed, truncate, shortly laciniate, often obliquely 
folded over. 


Epiphytic on the roots, trunks and branches of trees and 
shrubs, on litter and on mineral and peaty soil. In West 
Africa, known only from Mt. Cameroon at 1860-2140 
m, and from Bioko at 2440 m. It has a wide but disjunct 
distribution in East Africa from Ethiopia to Zimbabwe 
at altitudes of 1800-3000 m; also in Réunion. A vari- 
able species, which can easily be mistaken for Lopho- 
colea bidentata, with which it is sometimes associated, 
especially those forms in which all the leaves are 
bidentate. The spiniform teeth are composed of longer 
cells and are more sharply delimited from the leaf than 
are those in Lophocolea, and the usually brown colour 
of the cell walls should normally distinguish Leptoscy- 
phus. The involucral bracts are very concave at the base, 
to conform with the inflated perianth which they en- 
close, and this might lead to a mistaken belief that the 
species is paroicous. 


Of the other species of Leptoscyphus which are known 
in Africa, the entire-leaved L. hedbergii (S.W.Arnell) 
R.M.Schust., known at present only from mountains in 
East Africa, might perhaps occur on Mt. Cameroon. 


Fig. 99. Leptoscyphus infuscatus. A: robust shoot in ventral view. B: leaves of weaker shoot, in dorsal view. C: slender 
innovation in dorsal view. D,E: leaf apices. F,G: female bracts. H: female bracteole. J,K: perianths in ventral and dorsal 


view. L: ventral and one lateral lobe of perianth apex. 
Jones, 1953d). 


A-E: Cameroon, Jones 409, F-L: Cameroon, Jones 323. (from 
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LOPHOCOLEA (Dumort.) Dumort. 


Plants small to large, 1-2 mm wide, pale- to mid-green, prostrate. Branching irregular, Frullania-type, 
or lateral- or ventral-intercalary. Leaves succubous, usually very obliquely or longitudinally inserted, 
flat or dorsally convex-recurved, alternate to + opposite, ovate-orbicular to rectangular, apex rounded, 
truncate or 2-lobed, or with a few teeth or cilia, margins entire or toothed to ciliate; leaf surface usually 
smooth, rarely spinose-roughened (L. muricata). Cells usually thin-walled, trigones lacking or small 
(rarely walls moderately and uniformly thickened); cuticle usually smooth; oil bodies usually finely 
granular. Underleaves deeply bifid into 2 lanceolate acuminate lobes, usually with additional teeth or 
laciniae on either side, often united with the ventral bases of one or both adjacent leaves. Gemmae or 
caducous leaves sometimes produced. Dioicous, autoicous or paroicous. Gametoecia terminal on lead- 
ing shoots or branches. Perianths trigonous, longly exserted beyond the bracts. The innermost of the 4-5 
layers of cells of the capsule wall with annular thickenings. 


Lophocolea is a large, cosmopolitan genus, of perhaps more than 100 species, with 18 species described from sub- 
Saharan Africa. Several of the African species are poorly known, and either require confirmation or are uncertainly 
distinct. All the species of Lophocolea are very variable, much of the variation apparently being caused by environ- 
mental factors. The species tend, therefore, to overlap in their ranges of variation. Nevertheless they are reasonably 
well delimited. Heteroscyphus shows the same range of vegetative structure as Lophocolea, from which it differs 
most clearly in bearing perianths exclusively on short ventral branches. Other differences are discussed under the 
former genus. Engel & Schuster (1985) reduced Lophocolea to a subgenus of Chiloscyphus, but this is not univer- 
sally accepted, with other authors retaining Lophocolea and Chiloscyphus as separate genera. 


Literature: Grolle (1959), Jones (1953d), Vanden Berghen (1972b). 


1. Leaves oblong or oval, apex rounded or truncate (occasionally retuse) or with 2(-4) apicull ............ 2 
. Leaves distinctly 2-lobed with pointed 1ObeS .............:ccsccseseeseeceeeeneesseeseseeeenseseessseessessessensssensenssseenens 3 
2. Leaves 0.6-1.0 mm long, often conspicuously decurved, apex rounded, truncate or retuse, lacking 
teeth; underleaves not connate with adjacent leaves; plants paroicous OF AULOICOUS ..........:eeeeeeeeeeeeee 
eis) tek REE let aes Peat Be aA Be On BO shearer, Bone beer ene 2. Lophocolea concreta 
2. Leaves 1.0—1.5(-2.0) mm long, not conspicuously decurved, apex usually rounded, or truncate with 2 
apiculi (sometimes 3—4 apiculi); underleaves connate with adjacent leaf bases; plants dioicous ........ 
5 SVE MO Ais Beene UPPED A NER Re Esai ERE Pere Fle ie Aree rs Och dhckh cer Dao Heteroscyphus dubius 
3. Leaf margins denticulate with 1—2-celled setiform teeth, the denticulation extending down both mar- 
gins of leaf, and with similar setae on upper surface of at least some leaves; mid-leaf cells less than 
DLT re tale! 2, A ee es een Sree Oe ee eene as ae ndn eeaetber ecg cece 6. Lophocolea muricata 
3. Leaf margins entire except for pointed or acuminate lobes (rarely also a spinose tooth in middle of 
dorsal margin); leaf surface smooth; mid-leaf cells more than ZO WD WA GC Pees cases, aetees. . passa 3 4 
4. Underleaves distinctly connate with leaves, at least on one side; plants aUutoiCOUS ..........:.:eereeeeee 5 
4. Underleaves mostly free from adjacent leaves on both sides; plants autoicous or dioicous ............... 6 
5. Leaves asymmetric, 0.7—1.0(-1.2) mm long, dorsal base longly decurrent; leaf apex 0.25—0.35 width 
of leaf base; mid-leaf cells 25-35 x 30-45 um, with distinct trigones ........... cc eeseeeeeeeeeeees L. lucida 
5, Leaves subsymmetric, 1.0—1.5 mm long, dorsal base shortly decurrent; leaf apex more than 0.5 width 
of leaf base; mid-leaf cells 30-45 x 30—50 um, trigones absent or minute................0006 L. martiana 
6. Plants large; leaves 1.0-2.0 mm long, lobes longly acuminate; mid-leaf cells 25-45 um wide, tri- 
gones lacking or minute; plants aULOICOUS ..........c.:ceceeessesseesereenceeeeenstseeeeseeeneeeensnensoees 1. L. bidentata 
6. Plants small, leaves 0.8—1.0 mm long, lobes obtusely pointed or very shortly apiculate; mid-leaf cells 
mostly less than 30 um wide, often with trigones; plants diOiCOUS ............ eee 3. L. difformis 


— 


1. Lophocolea bidentata (L.) Dumort., Rec. Obs. wigia 39: 413. 1985 "1984". 
Jungermann.: 17. 1835; Jungermannia biden- Lophocolea longispica Steph. in Renauld & Cardot, Bull. 
tata L., Spec. Plant. (ed. 1): 1132. 1753. Soc. Roy. Bot. Belgique 31, Compt. Rend.: 116. 1892. 
Lophocolea bidentata f. cuspidata Nees, Naturg. Europ. Lophocolea setacea Steph., Hedwigia 31: 125. 1892. 
Leberm. 2: 327. 1836; Lophocolea cuspidata (Nees) Lophocolea scott-elliottii Steph., Sp. Hepat. 3: 172. 1907. 
Limpr., Hedwigia 15: 18. Feb 1876; Chiloscyphus cus- Leptoscyphus stephensii Sim, Trans. Roy. Soc. South Af- 
pidatus (Nees) J.J.Engel et R.M.Schust., Nova Hed- rica 15: 105. 1926. 
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Fig. 100. Lophocolea bidentata. A,C: shoots in ventral view. B: shoot in dorsal view. D,E: leaf apices. F: perianth with 
bracts and bracteole, in ventral view. G: perianth in ventral view. A: South Africa, Rehmann 216 (type of L. setacea); B- 
E: Uganda, Scott-Elliott 142 (type of L. scott-elliottii); F: Cameroon, Jones 365B; G: Madagascar, Campenon 2412 (type of 
L. longispica). (from Jones, 1953d, as L. cuspidata). 


Fig. 101. Lophocolea concreta. A: shoot with perianth subtended by male bracts and with separate androecium on lateral 
branch. B-E: parts of shoots in ventral view. F: leaves and underleaves at base of shoot. G: androecium. H: female bracte- 
ole. J: ventral part of perianth, opened out. K: perianth, opened out. L: formation of multicellular propagules. A,K: South 
Africa, Sim 256; B,F: Dem. Rep. Congo, Symoens 9779b; C: Dem. Rep. Congo, Symoens 11777b; D,H: Rodrigues, Balfour 
s.n. (type of L. subrotunda), E: Dem. Rep. Congo, Symoens 5730a; G,J,L: 7Dem. Rep. Congo, Symoens 13606. (A,D,H,K 
from Jones, 1953d, as L. subrotunda; B,C,E-G,J,L from Vanden Berghen, 1972b). 
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Plants relatively large; shoots 2.0-4.0 mm wide. 
Leaves asymmetric, 1-2 mm long, alternate, dor- 
sal base decurrent; apex 2-lobed, the sinus broad, 
obtuse or lunate, the lobes longly and finely acu- 
minate, the acumen up to 8 cells long. Cells in 
mid-leaf 25-45 um wide, thin-walled, trigones 
absent or minute. Underleaves completely free on 
both sides (not connate with leaf bases), the sinus 
narrow, V-shaped, the inner pair of lobes lanceo- 
late, erecto-patent, the outer pair of lobes much 
smaller, patent or erecto-patent. Autoicous. Peri- 
anths trigonous, the keels with wings that usually 
have an apical tooth but are not otherwise lacini- 
ate; the lobes of the perianth mouth broadly trian- 
gular (approximately equilateral), shortly lacini- 
ate. 


Montane, on litter of dead leaves and amongst mosses 
on the forest floor, amongst rocks, on earth banks, and 
on bark. An uncommon montane species in tropical 
Africa, usually occurring above 2000 m. In West Africa 
known only from Mt. Cameroon at 2400-2700 m, and 
from Bioko; more widespread in eastern and southern 
Africa. L. bidentata resembles L. martiana in size and 
habit, but differs in the form of the leaf, and in the un- 
derleaves being free from the leaf bases. 


2. Lophocolea concreta Mont., Ann. Sci. Nat. 
Bot., sér. 3, 4: 350. 1845; Gamochaetium con- 
cretum (Mont.) Trevis., Memorie Real. Ist. 
Lombardo Sci. Lett. Class. Mat. Nat., ser. 3, 4: 
399. 1879; Chiloscyphus concretus (Mont.) 
J.J.Engel et R.M.Schust., Nova Hedwigia 39: 
413. 1985 "1984". 

Lophocolea subrotunda Mitt. in Phil. Trans. Roy. Soc. 
London 168: 396. 1878. 

Lophocolea rehmannii Steph., Hedwigia 31: 124. 1892. 

Lophocolea cambouena Steph., Sp. Hepat. 3: 178. 1907. 

Plants medium-sized or small; shoots 1.4—2.2 mm 

wide. Leaves oval or oblong, 0.6—-1.0 mm long, 

alternate, scarcely contracted at the base, the apex 
variable, usually rounded, but often truncate or 
slightly retuse, and occasionally with some 

weakly 2-lobed leaves towards the base of a 

shoot, accrescent towards the gynoecia, usually 

ascending from the stem, with the distal half often 
conspicuously decurved (when dry, rolled down- 
wards). Cells in mid-leaf (18—)20—25(—30) um 
wide, walls thin, trigones usually distinct. Under- 
leaves mostly completely free from leaves, the 
inner pair of lobes relatively large, lanceolate, 
with a V-shaped sinus, erecto-patent, the outer 
pair of lobes small or often reduced to a coarse 
tooth. Multicellular gemmae sometimes produced 
from leaf margins. Paroicous, and often also 
autoicous. Antheridia in the axils of 2-3 pairs of 


subinvolucral bracts, or in separate androecia on a 
short branch shortly below the paroicous inflores- 
cence. Gynoecia terminal, the bracts resembling 
the leaves, but larger. Perianths obconical, very 
deeply lobed and laciniate. 


Usually on tree boles or rotten wood, creeping amongst 
mosses, less frequently on rocks or earth. Widely dis- 
tributed, but local, in West Africa with records from 
Nigeria to Sierra Leone, and apparently not present in 
lowland rainforest districts. It occurs in the same dis- 
tricts as L. difformis, both seeming to prefer a seasonal 
climate, and may perhaps be montane. Both species are 
widely distributed in East Africa, South Africa and the 
East African Islands. L. concreta is usually easily rec- 
ognised, despite its variability, by the entire leaves with 
sharply decurved apices, inrolled-recurved when dry; it 
shares this habit, however, with some other species of 
Lophocolea not known from West Africa, in particular 
L. semiteres, which is frequent in South Africa. L. 
semiteres is a larger plant and is dioicous. See also 
Clasmatocolea vermicularis, which might be passed 
over as one of these two species. 


3. Lophocolea difformis Nees, in Gottsche et al., 
Syn. Hep.: 166. 1845; Chiloscyphus difformis 
(Nees) J.J.Engel et R.M.Schust., Nova Hed- 
wigia 39: 414. 1985 "1984". 

Lophocolea bidentata [var.] 5 capensis Gottsche et al., Syn. 
Hep.: 159. 1845; Lophocolea bidentata sensu Sim, 
Trans. Roy. Soc. South Africa 15: 100. 1926 [non (L.) 
Dumort. 1835]. 

Lophocolea moelleri Steph., Bot. Jahrb. Syst. 8: 83. 1886. 

Lophocolea borbonica Steph., Bot. Gazette 15: 287. 1890. 

Lophocolea longifolia Steph., Bot. Gazette 15: 288. 1890. 

Lophocolea macieana Steph., Sp. Hepat. 3: 173. 1907. 

Lophocolea cagnii Gola, Annali di Botanica, Roma 6: 273. 
1907. 

Lophocolea diversifolia sensu Sim 1926, Trans. Roy. Soc. 
South Africa 15: 101. 1926 [non Gottsche 1845]. 

Lophocolea setacea sensu Sim, Trans. Roy. Soc. South 
Africa 15: 101. 1926 [non Steph. 1892]. 


Plants medium-sized or small; shoots to 1.5—2.0 
mm wide. Leaves alternate, rather short and 
broad, on robust shoots 0.8—1.0(—1.2) mm long x 
0.8—1.0 mm wide, or even wider than long, shortly 
2-lobed, the sinus acute, the lobes shortly and 
widely pointed, not apiculate or with an apiculus 
of 1-3 short cells; dorsal margin shortly decurrent. 
Cells in mid-leaf 24—-30(—34) um wide x 24-36 
um long, thin-walled, with or without trigones. 
Underleaves mostly free on both sides (but some- 
times narrowly connate on one or both sides with 
the leaves just below a gynoecium), the sinus nar- 
row, the lobes broad, lanceolate, erecto-patent, the 
outer lobes small, often merely forming a coarse 
tooth. Dioicous. Androecia on long shoots, of up 
to 15 pairs of bracts. Gynoecia terminal on long 
shoots. Perianths uncommon. 


ea wie Ce Cae a 
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Fig. 102. Lophocolea difformis. A-C: parts of shoots in ventral view. D,E: leaves and underleaves from long sterile shoot. 
F: apex of shoot with female inflorescence. G: perianth. H,J: female bracts and bracteoles. K,L,P: female bracts. M,N: 
female bracteoles. Q: male bract. A,F,H,J,Q: collection not known; B: Dem. Rep. Congo, Symoens 12955; C: Dem. Rep. 
Congo, Symoens 13469; D,E,K-M: South Africa, Maclean 222 (syntype of L. macleana); G: South Africa, Haakon f., s.s. 
(syntype of L. macleana); N,P: Réunion, Rodrigues s.n. (type of L. borbonica). (A,E,G,K from Grolle, 1959; B,C from 
Vanden Berghen, 1972b; D,F,H,J,N,P from Jones, 1953d, as L. molleri). 


1 mm (E,F) 


Fig. 103. Lophocolea lucida. A: part of vigorous shoot. B: part of weaker long sterile shoot of same plant. C: female bracts 
and bracteole of small plant. D: female bracts and bracteole. E,F: upper parts of perianth, opened out. A-C: Rodrigues, 
Balfour (type of L. opposita); DE: Cameroon, Jones 332; F: Cameroon, Jones 333. (from Jones, 1953d, as L. opposita). 
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Fig. 104. Lophocolea martiana. A: part of shoot in dorsal view, showing deeply lobed form of leaf with spine on ventral 
margin. B-D: part of shoots in ventral view. E-G: apiculi of leaves. H: upper part of perianth, opened out. J: cells in mid- 
leaf. A,B: Nigeria, F.H.I. 17043; C,E: Cameroon, Jones 266; D: Cameroon, Dusén 2 (syntype of L. newtonit); F,G: Nige- 
ria, Jones 154; H: Nigeria, Jones 91; J: Malawi, Wigginton M1488a. (A-H from Jones, 1953d, as L. newtonii; J drawn by 


M. J. Wigginton). 


Usually growing on earth or rocks, especially where 
seasonally wet, as on streambanks, and occasionally on 
rotten wood or bark. Widely distributed in West Africa 
and also in eastern to southern Africa and on the East 
African Islands. L. difformis seems to be absent from 
lowland rainforest districts and, like L. concreta, seems 
to prefer a climate with a marked dry season and to be 
generally montane. No records from West Africa are 
known from below 540 m. The leaves often vary greatly 
within a single collection, and robust shoots are often 
accompanied by many, very much more slender, even 
microphyllous, branches. When dry, the leaves are often 
erect and more or less appressed, especially towards the 
apices of shoots. The frequent presence of unfertilised 
gynoecia helps to indicate the dioicous condition. 


4. Lophocolea lucida (Spreng. ex Lehm.) Mont., 
in Orbigny, Voyage dans |’Amérique Meé- 
ridionale 7: 78. 1839; Jungermannia lucida 
Spreng. ex Lehm., Nov. Min. Cogn. Stirp. Pu- 
gillus 5: 2. 1833; Chiloscyphus lucidus 


(Spreng. ex Lehm.) Nees in Gottsche ef al., 
Syn. Hep.: 182. 1845 [non Mitt. 1876]; Het- 
eroscyphus lucidus (Spreng. ex Lehm.) 
Schiffn., Osterr. Bot. Zeitschr. 60: 172. 1910. 


Lophocolea opposita Mitt., Phil. Trans. Roy. Soc. London 
168: 397. 1878. 


Lophocolea rubescens Steph., Bot. Gazette 15: 288. 1890. 
Lophocolea obscura Steph., Sp. Hepat. 3: 177. 1907. 


Plants medium-sized, often resembling L. marti- 
ana in habit, and sometimes with a reddish tinge. 
Leaves asymmetric, 0.7—1.0(-1.2) mm _ long, 
subopposite to opposite, triangular to triangular- 
lingulate, shortly 2-lobed to 0.1 their length, the 
lobes often ending in a short apiculus; dorsal base 
longly decurrent, meeting in the mid-line of the 
stem, or nearly so; apex 0.25—0.35 the width of 
the leaf base. Cells in mid-leaf 25-35 um wide x 
30-45 um long, with distinct trigones. Under- 
leaves distinctly and widely connate on both sides 
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Fig. 105. Lophocolea muricata. A: part of shoot in dorsal view. B: shoot with perianth, in ventral view. C: part of shoot in 
ventral view. D: cells in mid-leaf with setae. E: cells in mid-leaf. F: leaf margin with setae. G,H: underleaves. A-H: Dem. 


Rep. Congo, Pécs 8326. (from Fischer, 1993). 


with the adjacent leaves, the sinus broad, obtuse, 
the outer lobes nearly equalling the inner lobes in 
size, and all directed + forwards. Autoicous. An- 
droecia on short branches, of up to 10 pairs of 
bracts. Perianths trigonous, the angles with entire 
or laciniate wings, the mouth with broadly trian- 
gular, shortly laciniate lobes. 


On bark and decaying wood, less frequently on soil or 
rock. In West Africa, known only on Mt. Cameroon at 
2000-2200 m, but widely distributed in East African 
forests above about 1600 m, extending into South Af- 
rica and the East African Islands. L. Jucida overlaps in 
range with L. martiana, and there may occasionally be 
difficulty in distinguishing the two species. However, L. 
lucida can usually be recognised by its more triangular, 
more nearly opposite leaves, with less distinctly apicu- 
late lobes, and especially by the more widely connate 
underleaves with lobes all pointing forward, suggesting 
the fingers of a hand. 


5. Lophocolea martiana Nees, in Gottsche et al., 
Syn. Hep.: 152. 1845; Chiloscyphus martianus 
(Nees) J.J.Engel et R.M.Schust., Nova Hed- 


wigia 39: 419. 1985 "1984". 
Lophocolea congoana Steph., Hedwigia 44: 73. 1905; 
Chiloscyphus congoanus (Steph.) J.J.Engel et 


R.M.Schust., Nova Hedwigia 39: 413. 1985 "1984". 
Lophocolea newtonii Steph., Sp. Hepat. 3: 170. 1907. 
Lophocolea staudtiana Steph., Sp. Hepat. 3: 171. 1907. 
Lophocolea dusenii Steph., Sp. Hepat. 3: 178. 1907, p.p. 
Lophocolea amanica Steph., in Brunnthaler, Denkschr. 

Kaiserl. Akad. Wiss. Math.-Nat. Kl. Wien 88: 728. 

LOS: 

Leptoscyphus leightonii Sim, Trans. Roy. Soc. South Africa 

15: 105. 1926. 

Plants medium-sized to robust; shoots 2.5—3.5 mm 
wide. Leaves subsymmetric, trapezoid, 1.0—-1.5 
mm long, spreading widely, + convex, mostly 
alternate (but sometimes subopposite), the dorsal 
base shortly decurrent, not meeting in the mid-line 
of the stem; ventral margin sometimes with a me- 
dian spiniform tooth; apex more than 0.5 the 
width of the leaf base, typically truncate, 2-lobed, 
with lobes shortly or longly acuminate, the sinus 
between them wide and shallow. Cells in mid-leaf 
30-45 um wide x 30-50 um long, thin-walled, 
trigones absent or small. Underleaves distinctly, 
but narrowly, connate with the adjacent leaf on at 
least one side, and often on both sides, though 
sometimes with the connecting band only | cell 
wide; the sinus broad, obtuse, usually not as wide 
as the stem, the inner lobes narrow, erect, the 
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outer lobes patent or erecto-patent. Autoicous. 
Androecia on short lateral shoots, or intercalary 
on long shoots, of up to 15 pairs of bracts. Peri- 
anths trigonous, the keels with wide and usually 
strongly laciniate wings; the lobes of the perianth 
mouth narrowly triangular, longly laciniate. 


Abundant in rainforest regions, creeping over bark and 
on decaying wood; chiefly a lowland plant, but on Mt. 
Cameroon ascending to at least 2000 m. In West Africa, 
widespread from Cameroon to Sierra Leone, and from 
Rio Muni and the Gulf of Guinea Islands. Frequent also 
in the Congo Basin, and in East Africa from Uganda 
southwards to South Africa. L. martiana resembles L. 
bidentata in size and habit, but differs in the more 
symmetrical leaf which is dorsally only shortly decur- 
rent, and in the underleaves being connate with the base 
of the leaf, at least on one side. 


6. Lophocolea muricata (Lehm.) Nees, in Gott- 
sche et al., Syn. Hep.: 169. 1845; Jungerman- 
nia muricata Lehm., Linnaea 4: 363. 1829; 
Chiloscyphus muricatus (Lehm.) J.J.Engel et 
R.M.Schust., Nova Hedwigia 39: 419. 1985 
"1984". 

Lophocolea spiniflora Steph., Sp. Hepat. 3: 181. 1907. 


Plants small, well grown shoots to 2.0 mm wide, 
but usually smaller. Leaves 0.5—1.0 mm long, 
decurved, 2-lobed, or in luxuriant plants some 
leaves with a subsidiary third lobe, the lobes den- 
ticulate on both sides with sharp setiform teeth 1— 
2 cells long. Similar teeth extending down both 


ventral and dorsal leaf margins, and similar short 
setae 15—30 um long present on the dorsal surface 
of some leaves and also on the perianth. Cells in 
mid-leaf 10-20 um wide, trigones small to + ab- 
sent. Underleaves free from the leaves, each lobe 
ending in a filiform acumen up to 4 cells long, the 
underleaf base very variably dentate or laciniate, 
but usually with 2 spinose teeth or short filiform 
laciniae on either side; similar teeth may be pres- 
ent on either side of each lobe. Autoicous. Andro- 
ecia terminal or intercalary on a lateral branch. 
Gynoecia terminal. Perianths cylindrical or ovate 
when mature, lacking keels, with some 1—2-celled 
setae on the surface, similar to those on the leaves. 


On bark, rotten wood or rock, or creeping amongst other 
bryophytes, montane. In West Africa, known only from 
Cameroon and Bioko, but widely distributed in the East 
African mountains from Ethiopia to South Africa. The 
short, setiform teeth borne both on the margins and on 
the upper surface of the leaves are diagnostic for this 
species. They vary greatly in abundance with environ- 
mental conditions, however, and in hygromorphic forms 
may be very rare or even completely absent from the 
leaf surface. Such forms grade into and are distin- 
guished with difficulty from L. fragrans (Noris et De 
Not.) Gottsche, which has been recorded from a few 
African countries, but not from West Africa. In plants 
from Mt. Cameroon, the teeth are much sparser than in 
many collections from, for example, South Africa, or in 
the North American species illustrated by Schuster 
(1980a), where they may be so dense as to make the leaf 
hispid. 


PLAGIOCHILACEAE (Jgrg.) Miuill.Frib. 


A family of eight genera, with only Plagiochila in Africa. Features of the family include the succubous, 
usually toothed, leaves with recurved dorsal margin and decurrent dorsal and ventral bases, the lack of 
underleaves (present, but inconspicuous in a few species), the rigid, brown stems with a thick-walled 
cortex, the very long male spikes, and the laterally compressed perianths with a wide, truncate mouth. 


Literature: Schuster (1980a). 


PLAGIOCHILA (Dumort.) Dumort. 


Plants small to very large, in loose tufts, or less often forming dense cushions or prostrate mats. Shoots 
(0.5~)1-10 mm wide, green to brown, creeping, ascending or pendent, often dendroid, with erect leafy 
shoots arising from a creeping rhizome-like stem (bearing reduced leaves), irregularly branched to 
regularly pinnate. Branching either dichotomous (Frullania-type), or lateral-intercalary (Plagiochila- 
type). Stems tough, with 3-4 layers of thick-walled cortical cells surrounding a medulla of thin-walled 
cells; rhizoids usually lacking, sometimes scattered. Leaves succubous, alternate, free from each other, 
orbicular to ovate or oblong to almost linear, usually asymmetrical, inserted on an arched line (therefore 
leaves decurrent both ventrally and dorsally, often longly so); dorsal margins often recurved, so that the 
leaf is somewhat convex dorsally; leaf margin usually dentate, especially on the apical and ventral mar- 
gins, rarely entire. Cells with conspicuous trigones or uniformly thin-walled; cuticle smooth or rough; 
oil bodies usually finely granular. Underleaves usually lacking, but sometimes small, inconspicuous, 
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subulate or bifid, present near branches and below gynoecia. Dioicous. Androecia apical, or becoming 
intercalary, narrow, consisting of 4—18 pairs of small, ventricose bracts enclosing antheridia. Gynoecia 
terminal, with 1—2 innovations, bracts hardly differentiated from leaves, but sometimes more strongly 
toothed. Perianths strongly laterally compressed above, inflated below, wide and usually obliquely trun- 
cate at the usually ciliate-laciniate mouth. Capsule ovoid-subglobose, wall with 4~8 layers of cells. 
Spores finely granulose or punctate. Vegetative reproduction by minute leafy shoots developing from 
the leaf surfaces, or by caducous or fragmenting leaves. 


Plagiochila is a very large and diverse genus of at least 400-450 species worldwide. About 43 species are known 
from sub-Saharan Africa, seven of which are confined to the East African Islands, and the genus is very widespread 
from lowland to alpine regions. The genus is Plagiochila is easily recognised by the rather firm, greenish or 
brownish plants with stiff stems (due to the presence of a thick-walled cortex), and somewhat asymmetrical, succu- 
bous leaves with reflexed dorsal margins and decurrent bases. Only in the tiny P. exigua (mountains of eastern to 
southern Africa) and related species are the leaf bases not decurrent. Adelanthus decipiens might be mistaken for a 
small Plagiochila, but the former differs in the incurved/inflexed dorsal margin of the leaf, and its ventral- 
intercalary branching (lateral-intercalary in Plagiochila). However, African material of A. decipiens is often depau- 
perate and the dorsal leaf margin may be flat or only weakly incurved. The occurrence of gametangia on very short, 
leafless branches near the stem bases is another characteristic feature of Adelanthus; in Plagiochila, gametangia are 
always terminal on long leafy shoots. Tylimanthus may also resemble a Plagiochila - see discussion of differentiat- 
ing characters under the former genus. 

Whilst it is easy to recognise the genus, many of the species are both closely allied and very plastic, so that they 
can be difficult to define. Most of their morphological features, even those of diagnostic value, are variable, and it is 
often the ability to develop a feature, rather than the invariable display of the feature, which characterises a species. 
Plants should be studied carefully in the field in order to appreciate the range of variation within the species. In 
order to identify species, it is important to ascertain the branching habit. In most African species, the leafy shoots 
arise as intercalary 'branches' (main axes) from the basal, rhizome-like stems, but form only terminal branches, each 
successive order of branch becoming more slender. The gynoecia are borne on the ends of short terminal branches. 
In contrast, a few species branch exclusively by intercalary branches arising laterally from the main (non-rhizoidal) 
stems. Species with the latter type of branching are generally found in cooler climates than are those of the first 
group, and in Africa are montane. Species which normally branch only by terminal branches may form intercalary 
branches near the apices of shoots which have been broken or damaged. 

A leaf examined in situ will often appear to be much narrower in relation to its length than it really is, and in 
order the ascertain its shape, it is usually necessary to dissect it from the stem and flatten it under a cover slip. 
Leaves that are borne close to the base of a frond, or on shoots that are embedded in mosses, or on shoots that are 
creeping close to the substratum are usually atypical. Similarly, the leaves of the slender ultimate branches of the 
frondose species often fail to show specific differences. The very slender elongate forms, which are sometimes 
abundant on trees in very humid environments, may be impossible to name unless they can be linked with normally 
developed forms in the same neighbourhood. Leaves which are borne just below a gynoecium are often transitional 
in morphology to the female bracts, and are therefore atypical. Species may reproduce vegetatively either by pro- 
ducing plantlets from the surface of the leaves, or by means of deciduous leaves, or by the fragmentation of brittle 
leaves. The means of vegetative reproduction may be important in the determination of some species, but further 
work is required on African species. Oil bodies may also offer valuable specific characters, but they rarely persist in 
herbarium specimens, and have been described for only some of the African species. The pattern of areolation, and 
especially the forms of thickening on the cell walls is important and should be carefully observed. Also important, 
even though liable to great variation under environmental influences, is the form and distribution of teeth on the 
margin of the leaf. However, specimens in which the typical dentition has not developed can be very difficult to 
name. 


The following key should be used with caution. It is intended for use with typical well developed leaves from 
robust shoots, and it is scarcely possible to construct a key which will allow for all the possible variations of a spe- 
cies that may occur. Moreover, it includes only those reasonably distinct species which have been recognised in 
West Africa. Other species have been described from the region, and may be distinct, but they have either been 
inadequately studied or only inadequate specimens are available. It is possible that some of the species described in 
this Flora will prove, with closer study, to be complexes of two or more closely allied species. 

Subgenera and sections have been described within Plagiochila in studies of the genus in various parts of its 
near-cosmopolitan range, although there is as yet no universally applied scheme. There has been no recent attempt 
to assign African species to subgeneric categories, and for this reason the species accounts are arranged here in 
alphabetical order. 


Literature: Grolle (1995), Jones (1962), Jones & Harrington (1983), So & Grolle (2000), Vanden Ber- 
ghen (1972b, 1981). 


13. 
14. 


ita 
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Shoots with branches all intercalary; perianths unwinged (but sometimes keeled) .........0.....:0 2 


. Shoots with terminal branches, at least in distal part of frond; perianths with only dorsal, or both 


OTS AANA ECE IN Er al nWain AG eye. Ne INES, PRINS Tn sk acest eet ten ceeecn te eentcemtetoton tette teonen saeneess 4 
Dorsal leaf base longly decurrent; ventral leaf base ampliate and reflexed, forming a ventral crest; 
leaves triangular-ovate; young leaves with setae at dorsal base ..............:::ccccesceesseeeeeeeees 2. P. barteri 
Dorsal leaf base shortly decurrent; ventral leaf base diverging widely from stem (not ampliate), not 
forming a ventral crest; leaves oblong, ovate, oval or narrowly triangular-ovate, widest towards 
Unde OURS GAVeSspacCkInp SCA AUCOLSAMDASE, Get csserqccterecss caccess. dc evocs seosateesercatyaasstacteastiessartemnes 3 


. Leaves narrowly oblong or oval, more than 2 x as long as wide, coarsely toothed on apical and ven- 


ERA ORELAR EMITS Peep pee ey oee Rae cp ene oe aaNet Pa APP n teen ccuny ces sonkeies anguce taanten anatectne nt e= st 9. P. pectinata 


. Leaves obovate, less than 2 x as long as wide, with broadly rounded apex, insertion very oblique 


(almost longitudinal); margin with short, closely spaced teeth, sometimes entire ... 6. P. integerrima 
Dorsal leaf base decurrent in broad wing inserted very close to and parallel to mid-line of stem, thus 


EONGE Ae AlltOIsOSe OleSte MIC OlSAl Lye eee canara cares se hare sestinenac dakar fee secere teres acennestaee epescesanses 5 
Dorsal leaf base longly or shortly decurrent, inserted obliquely to axis of stem, thus leaving much of 
SIC TIMERMOSE CORSA Vere, terre eee ne eee otra tem nett tea cractevase tre revacsat-nenracerpvatermeefaseredthsnaaitr cose 2) 
Ventral base of leaf decurrent as long, often undulate Wing ................:.cesssccssesccessseesncceneeeeeeeeeseeeees 6 
Wentralpase Of leal-shoruy ang marrowly GECUMIEE c-.1..4-..ccsrctesacUistcetiee stores ceeteeresatncadcnncncserseensrtoes 7 


Plants slender; leaves 1.0—1.5 mm long from insertion to apex, margin entire or nearly So ................ 
ee ee Oe NN ee Me NR OM el Fe teae fc et ee css chee CMD atest et sareavesss taltevetenvaredenstenwe' >> 10. P. pinniflora 
Plants robust; leaves 1.5—2.6(—3.0) mm long from insertion to apex, margin sharply dentate ............. 
RE eter eT ANE Pee, MOLE, CARIN cscttettrocrantoteestoot: 13. P. squamulosa var. squamulosa 
Ventral base of leaves very short, ventral margin diverging sharply from stem immediately above 


ADERED [IIS CELI Me ReT TR. cect eee nce ae ee Pe ss otrte sae con neotpatecaeveietnean cnreeetece-streremnrees 8. P. neckeroidea 
Ventral base of leaves longer, extending in the direction of stem apex for a distance equal to 0.25— 
0:35 lenetinof insertion before diversing from stem... cece. scsnsecdecnescceseete-tevesneenecrsceseoneeet#eredenottarenss 8 
Leaf apex broad, truncate or rounded, leaves strongly spiniformly dentate on apical and ventral 
margins, ventral base forming small, strongly dentate-ciliate auricle ..........:..::ce eee 1. P. africana 
Leaf apex narrow, leaves irregularly toothed on apical and ventral margins, or nearly entire; ventral 
DaSe mo tstGranineaUliGl esate cit ene ca tresaesuccshe gs ss entero ete er cere PAE eaetaern ce terete setae 12. P. salvadorica 
« Leaves ligulate, oblong or Oval -2....0....c:.cesce.ssccsssceccseseneeserstesnebecduedicgeessesteentecensdontonssnscsnsoasacseateneees 10 
Meavestrraneulat-ovalkon trian gulat-OVvate frr.2.1......ct-cscesssecteeec. neem cttennrettcnetareneetas Sater ssevunderecnesonns 13 
. Fronds pinnately branched; dorsal leaf base rather longly but narrowly decurrent ...............:.0+ 1] 
. Fronds dichotomously or subpinnately branched; dorsal leaf base shortly decurrent ..................++. 12 


. Leaf usually with teeth on ventral margin, in situ with appearance of having narrow ‘waist’; cells in 


distal part of leaf not or hardly elongate, longitudinal and transverse walls equally thickened ........... 
Len Ree een nee aN oe a cee ee 5. P. heterostipa 


. Leaf usually lacking teeth on ventral margin, in situ lacking ‘waisted’ appearance; leaf cells elon- 


gate, usually with longitudinal walls thicker than transverse walls ..........-:esee 15. P. terebrans 


. Leaves narrow, 1.7—2.6 x as long as wide (detached and flattened leaf), the margins weakly dentate 


ee ey, en eae ED, Pee ee eee Re: cstv eT hdtene «nc, snndesttesene ste otensesteatretarteceessreresansccee? 14. P. strictifolia 


. Leaves broad, 1.3—2.0 x as long as wide (detached and flattened leaf), the margins irregularly and 


COARSE VI GCUUALS oe vnc cec cape esa cudesn conser resartnsvassucaless’ tercdacroigs di csesnenc tics oudsctvececsccnscanr+*s 11. P. praemorsa 


. Dorsal base of leaves longly decurrent, much more longly decurrent than ventral base ..................++ 


PRT oO ane ean MORN oe cata Subs aee srt suede nnamen ds vectuaseaduse rs dey evwactabeeas 7. P. moenkemeyeri 


Dorsal base of leaves shortly decurrent, shorter relative to ventral base ............:c:cceccesseseeeeeeeeeees 14 
Leaves small, usually less than 1.7 mm long, teeth on margin + triangular, with apical cells 15—25 
DARGA OLCRE EM 27; RUNCTNO 8 MER ON ION, FOUN steer Ben eee cena ot ceg eset vance aT ess 4. P. fusifera 
. Leaves large, usually 2.0-3.5 mm long (sometimes longer in P. flabellata), teeth on margin spini- 
formawithsapicalleells. 20-90 TM NODE /...ctr-.actecyeesaps en tvaa ttre ak ohana: nase 15 
Fronds proliferating by intercalary innovations, each frond with a long basal segment and a head of 
terminal branches; apical cells of teeth 30-50 pm long .....................ccccsesseessssseeseesesees 3. P. flabellata 


. Fronds without intercalary proliferations, with regularly spaced pinnate or bipinnate branching; api- 


Galiceliswitecthy20-—30 iim LONG ox) tise ioceinSwesescatsedereecs stata ndeave (P. kiaeri - see under P. fusifera) 
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1. Plagiochila africana Steph., Bull. Herb. Bois- 
sier, sér. 2. 2: 973. 1902. 
Plagiochila camerunensis Steph., Sp. Hepat. 2: 276. 1902. 
Plagiochila carduifolia Steph., Sp. Hepat. 2: 433. 1904. 
Plagiochila subcrispula Steph., Sp. Hepat. 6: 212. 1918. 
Plants with rigid, little-branched fronds standing 
up from well developed basal stolons. Shoots 3.0— 
4.5 mm wide. Stems 0.2—0.3 mm in diameter, the 
basal segment 1—2 cm long, often with only one 
dichotomy, or unbranched. Leaves _ oblong- 
triangular, ca. 1.4-2.2 mm long, approximate or + 
imbricate, complanate, only slightly convex, the 
dorsal margin concave, forming a tapering decur- 
rent wing that nearly conceals the stem; distal part 
of the leaf oblong with a broad truncate or 
rounded apex, the ventral margin straight, di- 
verging + at right angles to the stem, shortly de- 
current, the ventral base extending in the direction 
of the stem apex for a distance equal to ca. 0.25 
the length of the insertion before diverging 
abruptly into the ventral margin, somewhat ampli- 
ate, forming a small auricle. Apex and ventral 
margin of leaf with long straight spiniform teeth, 
the ventral leaf base ciliate-dentate with cilia to 
0.2 mm long, the ventral margin and base usually 
+ undulate or even crisped, often strongly so. 
Cells almost isodiametric, uniform throughout the 
leaf, 20-30 um, with medium-sized or large tri- 
gones. Underleaves well developed, bifid, ciliate- 
dentate. Perianths ca. 4 mm long x 2 mm wide, 
narrowly conical, the mouth laciniate-ciliate, the 
dorsal margin keeled but not winged. Deciduous 
plantlets occasionally formed on leaves. 


Epiphytic on stems and twigs of forest shrubs, charac- 
teristic of lowland rainforest, often found with P. neck- 
eroidea, but more local and perhaps requiring higher 
and more constant humidity. P. africana is confined to 
West Africa, and known from Cameroon to Sierra Le- 
one and Guinea, also in Rio Muni and Bioko. It is usu- 
ally easily recognised, the undulate, spinosely dentate 
ventral margin being conspicuous. The latter character 
and the presence of underleaves suggest comparison 
with P. squamulosa, but the two species are very differ- 
ent in habit, and P. africana lacks the long decurrent 
ventral wing and crest of P. squamulosa. 


2. Plagiochila barteri Mitt., J. Linn. Soc., Bot. 
22: 320. 1886 "1887". 

Plagiochila triangularis Steph., Bot. Jahrb. Syst. 8: 82. 
1886. 

Plagiochila armata Steph., Hedwigia 30: 211. 1891. 

Plagiochila sikorae Steph., Bull. Soc. Roy. Bot. Belgique 
32(2): 37. 1893. 

Plagiochila jungneri Steph., Sp. Hepat. 2: 426. 1904. 

Plagiochila quintasii Steph., Sp. Hepat. 2: 437. 1904. 

Plagiochila valida Steph., Sp. Hepat. 2: 438. 1904. 


Shoots to 10 cm or more long, and 3-6 mm wide, 
lying against the substratum and often with their 
apices curving away from it; branches few, all 
intercalary (terminal branching absent); basal 
stolons rare and inconspicuous. Leaves imbricate, 
spreading at right angles to the stem, triangular- 
ovate, 2.0-3.5 mm long, the dorsal base longly 
decurrent in a broad wing that nearly conceals the 
stem, the ventral base expanded beyond the inser- 
tion (ampliate) and reflexed, thus the bases form- 
ing a sharp ventral crest; dorsal margin concave, 
recurved or revolute, ventral margin nearly 
straight, apex narrow but rounded. Dentition of 
the margin very variable, but typically with long 
spiniform teeth around the apex and along the 
ventral margin, and ciliate-dentate at the ventral 
base. The incurved portion of the dorsal margin 
with 1-4 distant small short patent spiniform teeth 
(but sometimes with only a few obscure teeth at 
the apex and base, or quite entire); base of decur- 
rent dorsal wing usually with a row of up to 6 
closely spaced short spinose teeth (‘setae’). Cells 
nearly isodiametric, 18—24 um in the distal part of 
the leaf, to 18-22 um wide x 27-35 um long, 
about 1.5 x as long as wide in the centre of the 
leaf; trigones large, nodulose; oil bodies Calypo- 
geia-type (3—)4~7 per cell, and at base 6-10 per 
cell. Perianths with 1—2 innovations, oblong, dor- 
sally with a thickened keel but unwinged. 


On tree boles and, less frequently, on rocks or in carpets 
of luxuriant bryophyte ground cover; montane. Very 
local in West Africa, though abundant on some East 
African mountains. P. barteri was first described from 
Sierra Leone, presumably from the mountains above 
Freetown, from where it not been collected subse- 
quently and probably has been exterminated by the 
destruction of the primary forest. Also recorded from 
Mt. Cameroon (?rare), Togo, Bioko and SAo Tomé. The 
tiny ‘comb’ of setae at the base of the dorsal wing of 
young leaves of vigorous shoots is diagnostic. It is, 
however, not invariably present, and the setae are 
sometimes evanescent or represented only by incon- 
spicuous papillae. The typical plants from Sierra Leone 
have strongly dentate leaves, but forms with more or 
less entire leaves predominate in the Gulf of Guinea 
Islands where, however, typical dentate forms also oc- 
cur, together with intermediates. The West African plant 
is subsp. barteri, which is found throughout tropical 
Africa. The other two segregates, P. barteri subsp. col- 
orans (Steph.) Pécs and P. barteri var. valida (Steph.) 
Vanden Berghen are known only from East Africa. 


3. Plagiochila flabellata Steph., Bot. Jahrb. Syst. 
8: 82. 1886 "1887". 

Plagiochila molleri Steph., Bot. Jahrb. Syst. 8: 82. 1886 
"1887", perhaps synonymous. 

Plagiochila collicalyx Steph., Sp. Hepat. 2: 430. 1904. 
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Fig. 106. Plagiochila africana. A: shoot in dorsal view. B: dry shoot in ventral view. C: moist shoot in ventral view. D: 
detail of shoot in ventral view, with pair of leaves cut away to show leaf insertion. E-H: leaves. J: cells in mid-leaf. A-J: 
Ghana, Jones & J.B.Hall s.n. (drawn by O. Van de Kerckhove). 


174 E. W. JONES'S LIVERWORT AND HORNWORT FLORA OF WEST AFRICA 


100 um (D,E) 


Fig. 107. Plagiochila barteri subsp. barteri. A: lower leaves in dorsal view. B: upper leaf of an innovation, in dorsal view, 
showing setae at dorsal base. C: leaf, and ventral base of another leaf, in ventral view. D: tooth from near apex of ventral 
margin of leaf. E: cilia at base of ventral margin of leaf. A-E: Sierra Leone, Barter s.n. (from Jones, 1962). 


Fig. 108. Plagiochila flabellata. A,B: habit. C-F: leaves of successive order of shoot (branch), from principal axis (C) to 
ultimate branch (F). G,H: leaves of main axis and branch. J: teeth from ventral margin of leaf. A: Cameroon, Dusén 134; 
B: Sao Tomé, Moller 3747; C-F: Sao Tomé, Moller 3749; G,H,J: Cameroon, Jones 487a. (from Jones, 1962). 
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Plants large, fronds arching upwards and _ for- 
wards, 5-8 cm long, the basal segments with 
leaves to 5 mm wide, the apex with pinnate or 
subdichotomous terminal attenuate branches, and 
with similar arching fronds arising as intercalary 
innovations at intervals along the shoot. Leaves 
distant or approximate, ovate or triangular-ovate, 
to 3 mm long and 2.2 mm wide, the dorsal margin 
straight or weakly concave, diverging from the 
stem at 45-60°, the dorsal base moderately to 
longly decurrent, the ventral margin straight, ex- 
tending + at right angles to the stem, the ventral 
base strongly convex, ampliate, often forming a 
sinuate crest; apex rounded. Marginal teeth slen- 
der, almost spiniform, around the apex and along 
the ventral margin (which is often entire towards 
the base), apical cells of teeth around the leaf apex 
30-50 um long. Cells in mid-leaf 16-25 um wide 
x 24-30 um long, trigones medium-sized to large, 
sharply defined. Perianths narrow, ca. 4.0 mm 
long x 1.6 mm wide, unwinged, the mouth with 
slender laciniae ending in cells 40-50 pm long. 


Epiphytic on forest trees and shrubs. P. flabellata is an 
imperfectly known species, first described from a 
specimen collected by Moller at 1100 m on Sao Tomé. 
The type specimen is too small to show the habit, but it 
appears to be the same as Dusén 134 from Mt. Camer- 
oon at 670 m (named as P. flabellata by Stephani, but 
also being the type of P. collicalyx Steph.), and also 
Jones 487a from 1900 m on the western slope of Mt. 
Cameroon. The above description is based on the latter 
plants. P. flabellata is apparently a very local montane 
plant, well developed forms being readily recognised by 
the characteristic habit, size, and spiniform long-celled 
teeth on the leaf margins. However, weak forms in 
which only leaves with diverging ventral bases are pres- 
ent may be difficult to separate from P. praemorsa. The 
branching habit is similar to that of P. pectinata except 
for the terminal branches at the apex of the frond. Van- 
den Berghen (1981) gave the name P. flabellata to some 
plants from Réunion, and suggested that the species is a 
form of P. praemorsa; this seems unlikely for the Cam- 
eroon plant, in view of the different character of the 
dentition and the unwinged perianth. 


4. Plagiochila fusifera Taylor, London J. Bot. 5: 
268. 1846. 

Plagiochila heudelotiana Steph. ex Paris, Rev. bryol. 29: 
71. 1902, nom. inval.; Plagiochila heudelotiana Steph.., 
Sp. Hepat. 2: 420. 1904. 

Plagiochila rivana Steph., Sp. Hepat. 6: 205. 1918, p.p. 

Plagiochila bovonei Gola, Nuovo Giorn. Bot. Ital., ser. 2: 
27: 245. 1920. 


The following description applies to typical, well 
developed plants, such as those which may be 
found in well illuminated places on the branches 
of trees and on rock: 


Forming lax tufts, the leafy fronds 1-3 cm tall 
arising from basal stolons, the shoots 3.0-4.5 mm 
wide, dichotomously branched distally, but often 
almost simple, often curved. Leaves approximate 
or somewhat imbricate, 1.4—1.7 mm long, ovate or 
oblong-triangular; the dorsal margin nearly 
straight or weakly concave, shortly decurrent, the 
insertion (measured on a detached leaf) shorter 
than the width of the leaf; the ventral base shortly 
and narrowly decurrent, prolonged forwards for a 
distance equal to or exceeding the length of the 
insertion, then arching out quickly into the ventral 
margin, which is gently arched or nearly straight, 
the ventral base extending across the stem and 
reflexed, forming, with the opposite leaf bases, a 
+ pronounced ventral crest in well developed 
plants. Leaf apex variable, rounded or truncate. 
Leaf margin dentate around the whole of the apex 
and ventral margin with + triangular teeth, often 
with some teeth on the ventral base, the apical 
cells of the teeth around the leaf apex 15—25 um 
long. Cells approximately isodiametric throughout 
the leaf, 20-25 um wide x 20-30 um long in mid- 
leaf; trigones distinct, small or medium-sized. 
Perianths usually with 1—2 innovations, winged 
dorsally, the mouth laciniate, the laciniae long, of 
5-12 uniseriate cells. 


In the crowns of trees or on trunks and lower branches, 
on lianes and shrubs, sometimes on rock. Abundant in 
West Africa, ranging from Cameroon to Senegal, but as 
yet unknown from the Gulf of Guinea Islands. It seems 
to be chiefly a lowland species, more frequent in dis- 
tricts with a strongly seasonal climate than in the more 
uniformly wet rainforest districts. P. fusifera is very 
polymorphic, and often occurs, especially in deep shade, 
as much more slender forms in which the leaves are 
more distant, the ventral base only narrowly decurved 
and diverging quickly from the stem, so that the whole 
proximal part of the leaf becomes cuneate, and the flat- 
tened leaf oblong rather than triangular in general out- 
line. Intercalary branches may be frequent. Such forms 
may be difficult to distinguish from depauperate forms 
of P. moenkemeyeri, P. praemorsa and P. strictifolia. 

P. dichotoma P.Beauy. was described from Nigeria, 
the original gathering being very close to, or identical 
with, P. fusifera. Most of the subsequent collections 
placed under P. dichotoma are, however, referable to 
other species. 

P. kiaeri Gottsche (P. divergens Steph.) is closely 
related to P. fusifera and, like that species, is variable. It 
differs from P. fusifera chiefly in being much larger and 
more richly branched. Fronds are pinnately or bipin- 
nately branched, 4-8 cm tall, shoots 4-6 mm wide, 
leaves 2.0—3.5 mm long, the dentition variable, usually 
dentate near the apex and on the distal part of the ven- 
tral margin, but entire proximally; apical cells of teeth 
around leaf apex 20-30 um long. Gynoecia often lack 
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Fig. 109. Plagiochila fusifera. A-G: leaves. H: intercalary androecium. J: female bract. K: perianth. L: cells at perianth 
mouth. Plagiochila dichotoma. M: shoot in ventral view. N: shoot in dorsal view. Plagiochila heterostipa. P,Q: shoots in 
ventral view. R: dorsal leaf insertions. S-U: leaves. A: Dem. Rep. Congo, Symoens 6517; B: Dem. Rep. Congo, Bovone 
(type of P. bovonei); C: Nigeria, Jones 950; D: Dem. Rep. Congo, Jean Louis 3242; E,G: Nigeria, Jones 1071; F: Dem. 
Rep. Congo, Symoens 13364; H: Dem. Rep. Congo, Symoens 12983; J-L: Dem. Rep. Congo, Symoens 13372a; M,N: Nige- 
ria, Palisot de Beauvois; P,Q: South Africa, Rehamann 59; R: Burundi, Petit 2288b; S: South Africa, Sim 2638; T,U: ?Dem. 
Rep. Congo, Symoens 2126b. (C-E,G,M-Q,S-U from Jones, 1962; A,B,F,H-L from Vanden Berghen, 1972b; R from Petit 


& Symoens, 1974). 
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innovations, and the laciniae of the perianth mouth can 
be narrowly lanceolate and shortly acuminate. Typical 
P. kiaeri is abundant in the East African mountains, 
mostly at altitudes of 1600-3000 m. Although it has not 
been recorded from West Africa, it is likely to occur, 
especially in Cameroon and the Gulf of Guinea Islands. 
Depauperate forms would be difficult to distinguish 
from P. fusifera. 

P. kiaeri var. myriocarpa is in many ways interme- 
diate between typical P. kiaeri var. kiaeri and P. fusif- 
era. It resembles var. kiaeri in being richly branched, 
the gynoecia often without innovations, but is smaller 
than var. kiaeri, with leaves of robust shoots about 2 
mm long, and leaves more strongly dentate. In the type 
collection of var. myriocarpa, the ventral margin of the 
leaf is undulate, with strong teeth down to the base of 
the ventral margin. It tends to occur at lower altitudes 
than typical forms of var. kiaeri (ca. 1000-1500 m), but 
it is difficult to draw a sharp line between the two va- 
rieties. Plants which are probably best referred to P. 
kiaeri var. myriocarpa have been collected on the Loma 
Mountains (Sierra Leone) and the Bauchi Plateau (Nige- 
ria), and in Sao Tomé. 


5. Plagiochila heterostipa Steph., Hedwigia, 31: 
129. 1892. 

Plagiochila corymbulosa Pearson, Christiania Vidensk.- 
Selsk. Forhand]. 1886(3): 14. 1886, perhaps synony- 
mous. 

Plagiochila natalensis Pearson, Christiania Vidensk.-Selsk. 
Forhandl. 1886(3): 15. 1886, perhaps synonymous. 
Plagiochila henriquesii Steph., Sp. Hepat. 2: 424. 1904, 
perhaps synonymous with P. heterostipa or P. kiaeri, 

fide Jones 1962. 

Plagiochila pearsonii Steph., Sp. Hepat. 6: 200. 1917 
"pearsoni", p.p. 

Fronds to 5 cm long, distantly pinnate to bipin- 

nate; robust shoots 3.0-4.5 mm wide. Stems rigid, 

pinkish or brown, 0.2—0.3(-0.4) mm wide in basal 
segments. Leaves (1.2—)1.5—2.0(—2.5) mm long, 
contiguous or distant, on basal segments + ovate, 
grading on upper branches to oblong; dorsal base 
moderately or longly decurrent in a gradually ta- 
pering narrow wing, obliquely inserted, leaving 
the dorsal side of the stem well exposed, the dor- 
sal margin arching outwards at an angle of 45- 
70°(—80°); ventral base shortly decurrent, broadly 
recurved but never forming a crest, on the leaves 
of strong shoots first diverging from the stem, 
then arching forwards (towards shoot apex), then 
making a sharp angle (where the recurvature ends) 
into the ventral margin, thus giving the leaf in situ 
the appearance of having a narrow ‘waist’ at its 
base (ventral base of leaves on smaller branches 
diverging widely from the stem and grading 
smoothly into the ventral margin); leaf apex trun- 
cate. Leaves coarsely and irregularly dentate with 
34(—5) teeth at apex, and 2-4 teeth, frequently 


large and hooked, on ventral margin, sometimes 
with additional teeth. Cells near leaf apex 17—20(- 
24) um wide x 10—20(—26) um long, in mid-leaf 
17-20 um wide x 20-23 um long; trigones me- 
dium-sized, sharply defined. Underleaves minute, 
subulate, usually present. Androecia terminal, of 
4-7 pairs of bracts. Perianth with 1—2 innovations, 
widely triangular, slightly longer than wide. 


On trunks, branches and twigs of trees and shrubs. In 
West Africa, recorded only from Ivory Coast, but also 
known from Gabon, and probably to be found elsewhere 
in our area; otherwise in Africa, widespread but local 
from Kenya to Angola and South Africa, but not known 
from the East Africa Islands. P. heterostipa is a variable 
species which, in some forms, is difficult to separate 
from forms of P. fusifera, P. kiaeri, P. moenkemeyeri 
and P. terebrans. In well developed shoots, the appear- 
ance of the leaves with their ‘waist’, the arched ventral 
base, the jagged dentition at the apex, and narrowly 
decurrent dorsal margin are characteristic. Weak forms 
of P. kiaeri with non-ampliate leaves have more uni- 
form dentition and are darker in colour. Compact, non- 
pendulous forms of P. terebrans differ in the leaves 
being more narrowly decurrent dorsally, the teeth 
smaller and more confined to the less truncate leaf apex, 
and the ventral base diverging more widely from the 
stem. Generally, the dentition in P. heterostipa is 
coarser and stouter than in P. terebrans. P. moenkemey- 
eri has a more dichotomous habit, smaller and more 
imbricate leaves, and a relatively stouter stem. 


6. Plagiochila integerrima Steph., Bot. Jahrb. 
Syst. 8: 83. 1886 [non Sp. Hepat. 6: 170. 
1918]. 

Plagiochila dichotoma vat. laxa Gottsche et al., Syn. Hep.: 
35. 1844. 

Plagiochila claviflora Steph., Hedwigia 30: 211. 1891 
"clavaeflora". 

Plagiochila nudicaulis Steph., Bot. Jahrb. Syst. 20: 311. 
1895. 

Plagiochila rupicola Steph., Bot. Jahrb. Syst. 20: 312. 
1895. 

Plagiochila radicans Steph., Sp. Hepat. 2: 261. 1902. 

Tylimanthus schweinfurthii Steph., Sp. Hepat. 3: 8. 1905. 

Tylimanthus lespagnolii Steph., Sp. Hepat. 3: 10. 1905. 

Tylimanthus chenagonii Steph., Sp. Hepat. 3: 12. 1905. 

Plagiochila flagellaris Steph. ex Renauld, Essai sur les 
Leucoloma et supplément: 97. 1909, nom. inval. 

Plagiochila blanda Steph., in Mildbraed, Wiss. Ergebn. 
Deutsch. Zentr.-Afrika Exped. 1907-08. 2: 119. 1911. 

Plagiochila rivularis Steph., Sp. Hepat. 6: 204. 1918. 

Plagiochila squarrosifolia Steph., Sp. Hepat. 6: 225. 1918. 

Plagiochila naveauiana Pearson, Natuurw. Tijdschr. 4: 
136. 1922. 

Tylimanthus congoensis Steph., Sp. Hepat. 6: 246. 1922. 

Tylimanthus retusus Steph., Sp. Hepat. 6: 251. 1922. 

Plagiochila elgonensis Pearson, Arkiv f6r Bot. 19(5): 6. 
1924. 


Plants forming lax patches, with leafy attenuate 
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Fig. 110. Plagiochila integerrima. A: frond showing intercalary branching. B,C: lower and upper leaves. D: part of ventral 
margin of leaf. E: apex of shoot, ventral view. A: Nigeria, Jones 22]. B-D: Cameroon, Jones 265; E: Nigeria, Jones 113. 


(from Jones, 1962). 
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Fig. 111. Plagiochila kiaeri var. kiaeri. A,B: lower and upper leaves of main axis. C: branch leaf. D,E: leaves. F: leaf of 
basal segment. G: leaf of ultimate branch. A-C: Dem. Rep. Congo, Symoens 2075; D,E: Dem. Rep. Congo, Symoens 
2126b; F,G: Tanzania, Meyer 453 (type of P. divergens). Plagiochila kiaeri var. myriocarpa. H: lower leaf. J: upper leaf. 
H,J: Kenya, Lindblom 1920 (type of P. divergens var. myriocarpa). (from Jones, 1962, as P. divergens). 
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shoots to 6 cm long ascending from basal stolons 
and arching forwards, and forming distant inno- 
vations which repeat the pattern; branching exclu- 
sively intercalary. Stems 0.3—0.6 mm in diameter, 
pale brown or greenish brown, rather soft, the 
cortical cells pigmented and thin-walled. Leaves 
approximate, complanate or ventrally secund, 
only slightly convex, obovate, (1.5—)1.8—3.5 mm 
long, 1.5—1.75 x as long as wide, cuneate proxi- 
mally, the apex usually broadly rounded, rarely 
somewhat retuse or even 2-lobed, the insertion 
almost longitudinal for most of its length, and 
barely reaching the mid-line at the dorsal base, 
thus leaving the stem well exposed; the ventral 
margin narrowly reflexed close to its base and 
very shortly and narrowly decurrent, diverging 
from the stem at an angle of 45—60°. Leaf margin 
typically closely and rather irregularly serrulate 
around the whole of the distal 0.5 of the leaf, but 
entire proximally, the teeth triangular, ending in 
1-2 short cells; leaf margin sometimes distantly 
denticulate or even entire. Cells + isodiametric 
throughout the leaf, 18—30 um towards the apex, 
18—35(-40) um in mid-leaf, and 18—35 um wide x 
24-40 um long towards the base, the walls thin, 
trigones absent or minute. Gynoecia with a single 
innovation. Perianths narrow, 8.0—-9.0 mm long x 
2.0 mm wide, unwinged, terminal on a long shoot. 


On tree bases and rocks in wet shady places, especially 
near running water, chiefly lowland, though ascending 
to 2000 m in East Africa. Generally abundant through- 
out tropical Africa in suitable sites. Widespread in West 
Africa from Cameroon to Sierra Leone, and in Rio Muni 
and the Gulf of Guinea Islands. P. integerrima is very 
variable in size and in leaf dentition, as is suggested by 
the extensive synonymy; it is unfortunate that the earli- 
est name (integerrima = ‘quite entire’) describes an 
atypical condition. Despite its variability, it is readily 
recognisable by its habit, the arching fronds of broadly 
rounded leaves and their nearly longitudinal insertion, 
and the conspicuously exposed dorsal surface of the 
stem. 


7. Plagiochila moenkemeyeri Steph., Bull. Herb. 
Boissier, sér. 2. 4: 160. 1904. 
Plagiochila winteri Steph., Sp. Hepat. 2: 271. 1904 [non 
Steph., Sp. Hepat. 6: 241. 1922], perhaps synonymous. 
Plagiochila bueensis Steph., Sp. Hepat. 2: 421. 1904. 
Plagiochila ovatotrigona Steph., Sp. Hepat. 2: 425. 1904. 
Plagiochila decurrens Steph., Sp. Hepat. 2: 443. 1904. 
Plagiochila multispica Steph., Sp. Hepat. 2: 590. 1905. 
Plagiochila grossealata Steph., Sp. Hepat. 6: 161. 1918, 


pp. 

Plagiochila oblongotrigona Steph., Sp. Hepat. 6: 192. 
1918. 

Plagiochila rivana Steph., Sp. Hepat. 6: 205. 1918, p.p. 


The following description applies to typical 
plants: In lax tufts, the fronds 2—6 cm tall, with a 
basal segment 1.5—3.5 cm long, and then subpin- 
nately or dichotomously branched; branches di- 
verging from each other at a wide angle ap- 
proaching or equal to 90°. Stems straight, rigid, 
dark brown. Leaves imbricate, oblong-triangular, 
1.3-1.8(-3.0) mm long, the dorsal margin di- 
verging from the stem at 45°, longly decurrent in a 
tapering wing, the ventral margin diverging at 
right angles to the stem (or nearly so), the ventral 
base markedly decurrent in a short wing directed 
+ parallel to the stem and reflexed (sometimes the 
ventral bases of leaves forming a crest). The total 
length of the leaf insertion (as measured in a dis- 
sected leaf from the apex of the ‘hook’ to the end 
of the tail) equalling or exceeding the width of the 
leaf. Leaf apex broad, truncate or rounded; leaf 
margin rather coarsely dentate around the apex 
and along most of the ventral margin. When dry, 
leaves rolled longitudinally and strongly decur- 
ved, giving the shoots a ‘plaited’ appearance. 
Leaves of the upper branches commonly with a 
narrower apex, the ventral margin diverging from 
the stem at a narrower angle, and the margin more 
irregularly dentate. Cells nearly isodiametric 
throughout the leaf, in mid-leaf 18-25 um wide x 
18-30 um long; trigones medium-sized or large, 
straight-sided or nodulose. 


Epiphytic on the trunks, branches and twigs of trees and 
shrubs, less frequently on rock, in forested and more 
open habitats. Frequent in the rainforest districts of 
West Africa, from Cameroon to Sierra Leone, and from 
Rio Muni, Bioko and Sao Tomé; from the lowlands to at 
least 2300 m. Elsewhere, records only from D.R. Congo 
and Tanzania. P. moenkemeyeri is a polymorphic spe- 
cies, but despite its variability, well developed typical 
forms are fairly easily recognised by the wide angle of 
branching, the crowded longly decurrent leaves, and the 
straight rigid shoots. It often gives rise, however, to 
slender shoots which are softer and more flexuose, the 
leaves with very variable dentition, sometimes with only 
two, or even only one, sharp tooth at the leaf apex, or 
sometimes quite entire, the leaves ovate-triangular or 
ovate, and oblique to the stem. These slender forms are 
particularly abundant in the montane forests of Camer- 
oon and are responsible for most of the synonyms. The 
plants that Stephani named as P. rotundifolia and P. 
loloensis are perhaps only entire-leaved forms of P. 
moenkemeyeri. In some of these forms, intercalary 
branches are produced near the apices of shoots. It 
would be difficult to name some of these forms unless 
they can be shown to be associated with ‘normal’ forms; 
they can also be difficult to distinguish from forms of P. 
fusifera and P. praemorsa. But there is also consider- 
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able variation among well developed forms, and it is 
possible that some of these variants will prove to be 
distinct species. Thus, Jones and Harrington (1983) 
referred to a form from the Loma Mountains in Sierra 
Leone with the dorsal base of the leaf more shortly 
decurrent and the ventral base more strongly ampliate, 
forming a well defined ventral crest (Fig. 112J). 

Plants with fragile leaves, rather narrower leaf api- 
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ces, and the ventral leaf bases forming a strong ventral 
crest are known from Sierra Leone, Nigeria and Bioko 
(also from East Africa). If the fragility of the leaf is 
regarded as a taxonomically important character, then 
these forms might be considered to belong to a distinct 
species. They were treated as P. effusa Steph. in Jones 
(1962), but further work, including field observation, is 
needed. 


@ 


Fig. 112. Plagiochila moenkemeyeri. A: \eaves of strongest basal segment, in ventral view. B,C: leaves of one of the 
stronger and one of the weaker shoots respectively. D: part of main stem. E: part of branch. F-H: leaves. J: leaf (a form with 
ventral base forming a well marked crest, and dorsal base more shortly decurrent than typical plants). A-C: Bioko, Mo- 
enkemeyer 1885 (type); D,E: Cameroon, Dusén (type of P. decurrens); F: Sierra Leone, Jones 1 430; G: Sierra Leone, Jones 
1462a; H: Ghana, Jones 1271a; J: Sierra Leone, Jones 1471b. (A-E from Jones, 1962; F-J from Jones & Harrington, 


1983). 


8. Plagiochila neckeroidea Mitt., Trans. Linn. 
Soc., London 23: 57. 1860. 

Plagiochila curvatifolia Steph., Bot. Jahrb. Syst. 8: 92. 
1887. 

Plagiochila gentiliana Steph., Sp. Hepat. 2: 271. 1902. 

Plagiochila jollyana Steph., Sp. Hepat. 2: 274. 1902. 

Plagiochila congoana Steph., Sp. Hepat. 6: 140. 1918. 

Plagiochila pomai Pearson, Natuurw. Tijdschr. 4: 134. 
1922. 


Leafy fronds ascending from well developed basal 
stolons, to 5 cm tall; shoots 3-4 mm wide, the 
basal segment 1—2 cm long, then 1-3 x dichoto- 
mous before becoming fertile. Stems stout, 0.20— 
0.35 mm in diameter, red-brown, straight. Leaves 
+ triangular, 1.5—2.5 mm long, approximate, com- 
planate, the dorsal margin concave, not strongly 
decurved, longly decurrent in a tapering wing 
which nearly conceals the stem; ventral margin 


nearly straight, only shortly and narrowly reflexed 
at its base, diverging from the stem sharply at an 
angle of 60—-90° immediately above the apex of 
the insertion; the distal part of the lamina varying 
from + ligulate with a rounded dentate apex to 
narrowly triangular with narrow, jaggedly-toothed 
apex with 2-3 large triangular teeth, the ventral 
margin with 3-6 distant short teeth. Cells in mid- 
leaf 18-20 um wide x 30-40 um long, tending to 
be elongate parallel to the axis of the leaf, with 
their longitudinal walls more strongly thickened 
than the transverse walls, trigones large, convex. 
Androecia of 6-20 pairs of bracts, frequently in 
pairs immediately following a dichotomy, later 
becoming intercalary. Perianths triangular, the 
mouth and dorsal wing longly ciliate; with 1—2 
innovations. Deciduous plantlets occasionally 
formed on leaves. 
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Fig. 113. Plagiochila neckeroidea. A. shoot in dorsal view. B. shoot in ventral view. C: detail of ventral leaf insertion. D- 
G: leaves. H: cells in mid-leaf. A-H: Ghana, Jones 1337a (drawn by O. Van de Kerckhove). 
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Fig. 114. Plagiochila pectinata. A-G: leaves - B,F: typical leaves. C: from extreme base of shoot. D: from lower part of 
strong shoot. E: from upper part of strong shoot. G: from slender innovation. H,J,K: leaf cells from ‘x’, ‘y’ and ‘z’ respec- 
tively (leaf A). A,H-K: from Hb. Hampe (BM) as P. borbonica; B-G: Mauritius, Blackburn. (from Jones, 1962). 


A characteristic species of lowland forest, growing 
mostly on the small branches of trees and on the stems 
of lianes, in places with a very high atmospheric hu- 
midity. Locally frequent from Cameroon to Sierra Le- 
one, Rio Muni and Bioko, extending eastwards into the 
Congo Basin and to western Uganda. Though predomi- 
nantly lowland, it is known up to 950 m. P. neckeroidea 
is easily recognised, despite the variability of leaf form, 
and is likely to be confused only with P. salvadorica. 
The dorsal leaf bases in these two species and in P. 
africana, although almost concealing the stem, are not 
inserted so nearly parallel to the mid-line of the stem as 
they are in P. pinniflora and P. squamulosa, and thus do 
not fit together quite so closely. 


9. Plagiochila pectinata (Willd. ex F.Weber) 
Lindenb., Sp. Hepat. (fasc. 1): 14. 1839; 
Jungermannia pectinata Willd. ex F.Weber, 
Hist. Musc. Hep. Prodromus: 70. 1815, nom. 
inval. 

Jungermannia dichotoma var. a Nees in Linnaea 6: 613. 
1831; Plagiochila dichotoma var. & Gottsche et al., 
Syn. Hep. 35. 1844. 

Plagiochila borbonica Mont. et Gottsche in Montagne, 
Ann. Sci. Nat., Bot., sér. 4, 6: 190. 1856. 

Plagiochila comorensis Steph., Hedwigia 27: 61. 1888. 

Plagiochila tenax Steph., Bot. Gazette 15: 290. 1890. 

Plants forming intricate but lax patches, brown in 

the herbarium; branching all intercalary (terminal 

branching absent). Shoots to 3-4 cm long, as- 
cending and arching forwards, often attenuate 
when sterile, with further shoots arising at inter- 
vals and arching forwards; intercalary branches 
from the base of the shoot forming stolons. Stems 


red-brown, 0.25—0.30 um in diameter. Leaves 
approximate or distant, narrowly ovate, up to 
about 3 mm long, mostly 2-3 x as long as wide, 
cuneate proximally, the dorsal margin nearly 
straight, shortly decurrent, the ventral margin 
gently arched, narrowly reflexed and shortly de- 
current at its base and normally diverging from 
the insertion at an angle of about 45°. Leaf denti- 
tion variable, the ventral margin usually entire in 
its proximal half and with 4—6 large irregular teeth 
distally, the dorsal margin entire; the apex of the 
leaf narrow, often with 2 large triangular teeth. 
Cells near the leaf apex isodiametric, 18-23 um 
wide x 20-30 um long, but over much of the cen- 
tral part of the leaf elongate, parallel to the axis of 
the leaf, 22—28 um wide x 2440 um long, grad- 
ing to 15-24 um wide x 40-75 um long in the 
middle of the base, trigones medium-sized or 
large, the longitudinal walls of the elongate cells 
markedly thickened, often somewhat porose, cell 
walls light brown; oil bodies Bazzania-type, 5—12 
per cell. Gynoecia terminal on elongate shoots, 
usually with I innovation, so that old perianths 
often appear to be lateral. Perianths compressed- 
pyriform, somewhat narrowed to the laciniate 
mouth, the dorsal margin keeled but not winged. 


In tufts, or scattered amongst other bryophytes, on tree 
boles and rocks in forest; montane, from about 700 m 
upwards. Rare and local in Cameroon, Ghana and Sierra 
Leone, though apparently more frequent in the Gulf of 
Guinea Islands; frequent on some of the East African 
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mountains and Islands, where it often grows with P. 
terebrans. The latter species has repeatedly been con- 
fused with P. pectinata, though the resemblance is su- 
perficial, the two species being fundamentally different 
in their branching habit. Many specimens from East 
Africa and Islands have much larger trigones and 
thicker cell walls than the West African specimens. 


10. Plagiochila pinniflora Steph., Hedwigia 30: 
212. 1891. 
Plagiochila candelabra Steph., Sp. Hepat. 2: 446. 1904. 
Plagiochila longicauda Steph., Sp. Hepat. 6: 178. 1918. 
Plagiochila ramentacea Steph., Sp. Hepat. 6: 204. 1918. 
Plagiochila subrepanda Steph., Sp. Hepat. 6: 225. 1918. 
Plagiochila amphigastriata Herzog, Hedwigia 78: 223. 
1938. 

Fronds in lax tufts, S-10 cm long, distantly and 
regularly pinnate or shortly bipinnate; strong 
shoots 2.0-3.5 mm wide. Leaves triangular-ovate, 
imbricate, 1.0-1.5 mm long, the dorsal margin 
longly decurrent in a wing which is inserted close 
to the mid-line of the stem, the wings of opposite 
ranks of leaves thus almost touching and com- 
pletely concealing the stem; the ventral margin 
nearly straight, spreading + at right angles to the 
stem, the ventral base expanded and reflexed so as 
to make an open or a sharp ventral crest with the 
opposite leaf bases, and decurrent in a long broad 
wing; the proximal part of the ventral margin and 
the ventral base often undulate. Leaves entire or 
with a few obscure teeth near the apex. Cells 
rather uniform throughout the leaf, 15-18 um 
wide x 20-24 um long near apex, 18—24 um wide 
x 24-35 um long in mid-leaf, slightly larger in the 
leaf base; trigones large. Underleaves of 2-4 
laciniae, and paraphyllia present amongst the leaf 
bases. Androecia on lateral branches of main axes, 
which resume vegetative growth, the androecia 
thus becoming intercalary; male plants usually 
more slender than female plants. Gynoecia lack- 
ing innovations. Perianths mostly oblong with a 
dorsal wing, terminal on lateral branches of vary- 
ing length, but always shorter than sterile 
branches. 


On branches and twigs in the crowns of trees in rainfor- 
est, and of small trees and shrubs in plantations of co- 
coa, rubber, and other trees, growing on low twigs 
where well illuminated. Common throughout the rain- 
forest region, ranging from the lowlands to about 750 
m. It is predominantly a West African species, from 
Cameroon to Sierra Leone, and Rio Muni, but extends 
to eastern D.R. Congo and western Uganda. Despite its 
variability, P. pinniflora is recognised by its pinnate 
habit with dorsal leaf bases fitting neatly together so as 
to cover the stem, or almost so, and the longly decurrent 
ventral wings. It is frequently fertile, and as the lateral 
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branches which bear perianths are of varying length and 
do not usually continue growth by an innovation, they 
are considerably less regularly pinnate than are sterile 
plants. P. pinniflora and P. squamulosa are representa- 
tives of one of the best defined sections of the genus, 
characterised by the form and insertion of the leaves, 
and the presence of well developed underleaves and 
paraphyllia. 


11. Plagiochila praemorsa Steph., Bot. Jahrb. 
Syst. 8: 92. 1886. 

Plagiochila batangensis Steph., Sp. Hepat. 6: 128. 1918. 

Plagiochila cacuminis Steph., Sp. Hepat. 6: 135. 1918. 

Plagiochila grossealata Steph., Sp. Hepat. 6: 161. 1918, 


Plagiochila pearsonii Steph., Sp. Hepat. 6: 200. 1918 
“pearsoni’’, p.p. 
Plagiochila cumminsiana Steph., Sp. Hepat. 6: 443. 1918. 
Plagiochila fragilifolia Pearson, Natuurw. Tijdschr. 4: 140. 
1922. 

Fronds with a basal segment 2-3 cm tall and 3- 
4(-5) mm wide, branching dichotomous, the 
branches progressively more slender, and the 
frond sometimes attaining a total length of 7 cm 
or more in luxuriant forms. Leaves oblong-ovate 
or ovate-lingulate, approximate or slightly imbri- 
cate, moderately reflexed, 2-3 mm long when 
well developed, from 1.3~1.5 x as long as wide in 
lower leaves (detached and flattened leaf) to 1.7— 
2.0 x as long as wide on the more slender upper 
branches, usually widest below the middle, the 
insertion relatively long; apex broadly rounded. 
Dorsal margin of leaf somewhat concave, the base 
shortly decurrent, thus leaving the stem well ex- 
posed; ventral leaf base shortly and narrowly de- 
current, narrowly reflexed, diverging from the 
stem at 30—50°, and passing into the ventral mar- 
gin with a well-marked shoulder (angle); distal 
part of ventral margin straight, and + at right an- 
gles to the stem. Leaf dentition very variable, 
typically sharply and irregularly serrate around the 
apex and along the distal part of the ventral mar- 
gin, where the teeth are directed towards the leaf 
apex. Female bracts more strongly dentate than 
the leaves. Perianths triangular, with variably 
dentate dorsal wing, the mouth laciniate. 


On tree boles and lianes, rarely on rocks, in lowland 
rainforest. Frequent in West Africa from Cameroon to 
Sierra Leone, and in Rio Muni and the Gulf of Guinea 
Islands, extending into the Congo Basin; also wide- 
spread in tropical East Africa. A variable species, allied 
to P. strictifolia, which it resembles in habit, size and 
areolation, and with which it is often associated. P. 
praemorsa differs from P. strictifolia essentially in the 
broader leaf (less than 2 x as long as wide), the more 
irregular dentition, with teeth extending to the base of 
the ventral margin, and the reflexed ventral base more 
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Fig. 115. Plagiochila pinniflora. A,B: shoots in ventral view. C: shoot in dorsal view. D-F: leaves. G: cells in mid-leaf. 
A-G: Ghana, Jones & J.B.Hall 1271b. (drawn by O. Van de Kerckhove). 
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Fig. 116. Plagiochila praemorsa. A-K: leaves (A,B: lower and upper leaf of basal segment. C: from branch). 


sharply differentiated. Well developed plants of the two 
species are distinct and can often be found close to- 
gether, but both species are capable of forming slender 
shoots which are difficult to separate. Such shoots can 
also be difficult to distinguish from forms of P. fusifera. 
P. praemorsa seems to be more closely restricted to 
rainforest than either P. strictifolia or P. fusifera. 


12. Plagiochila salvadorica Steph., Hedwigia 30: 
272. 1891. 


P. salvadorica closely resembles P. neckeroidea 
in most respects, and grows in similar habitats. It 
differs in the ventral base of the leaf extending in 
the direction of the stem apex for a distance equal 
to 0.25-0.35 the length of the insertion before 
diverging abruptly into the ventral margin, so that 
the ventral face of the stem is concealed by the 
leaves to a greater extent than in P. neckeroidea. 
On strong shoots the ventral base more enlarged 
and reflexed so as to form a slight ventral crest. 
Typically the ventral margin slightly undulate 
with several sharp elongate teeth near its base, but 
dentition variable, and on some leaves the ventral 
margin almost entire. Often with abundant de- 
ciduous plantlets (propagules) on the leaves. Oil 
bodies Bazzania-Calypogeia-type, 5—10 per cell. 


Epiphytic on bark. In West Africa, recorded from 


A-C: Nige- 
ria, A.P.D.Jones (FHI 17049c); D,E: Congo, Poma 1920; F: Sao Tomé, Moller 1886 (type of P. cacuminis); G: Nigeria, 
Richards 3505; H,J: Bioko, Ménkemeyer 17; K: Congo, Laurent 597. (from Jones, 1962). 


Ghana, Ivory Coast, Sierra Leone and Guinea, with 
records also from the Central African Republic, D.R. 
Congo and Angola. Whilst propagules are usually abun- 
dant in this species and usually absent in P. neckeroi- 
dea, they do not provide a certain distinction between 
the two species. 


13. Plagiochila squamulosa Mitt., J. Linn. Soc., 
Bot. 7: 165. 1863 “1864”. 

Plagiochila hochstetteri Nees ex Lindenb., Sp. Hepat. (fasc. 
5): 149. 1843, perhaps synonymous. 

Plagiochila abyssinica Mitt., J. Linn. Soc., Bot. 22: 321. 
1886. 

Plagiochila schimperiana Steph., Bot. Jahrb. Syst. 20: 312. 
1895. 

Plagiochila ruspoliana Steph., Sp. Hepat. 2: 446. 1904. 

Plagiochila crispi-crista Steph., Sp. Hepat. 2: 447. 1904. 

Plagiochila breviramea Steph., Sp. Hepat. 6: 133. 1918. 

Plagiochila lurida Steph., Sp. Hepat. 6: 179. 1918. 

Plagiochila socorana Gerola, Lavori di Botanica, Torino 
12: 473. 1947, probably synonymous. 

Plagiochila uondana Gerola, Lavori di Botanica, Torino 
12: 474. 1947, probably synonymous. 


Plants robust, usually forming pendent tufts; 
strong shoots 4-5 mm wide and up to 5—12 cm 
long, shortly pinnate or weakly bipinnate. 
Branches predominantly terminal, those with gy- 
noecia short, the sterile branches longer. Leaves 
1.5—2.6(-3.0) mm long from insertion to apex; 
dorsal margin straight or weakly arched, not or 
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Fig. 117. Plagiochila salvadorica. A: shoot in dorsal view. B: shoot in ventral view. C: detail of ventral leaf insertion. D-F: 
leaves. G: cells in mid-leaf. A,C,E-G: Sierra Leone, Jones 1564; B,D: Sierra Leone, Jones 1557. (drawn by O. Van de 
Kerckhoye). 
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Fig. 118. Plagiochila squamulosa var. squamulosa. A,F: habit. B,C,G: leaves, and underleaf (G insertion). D: apical tooth 
at ‘t’ (leaf C). E: marginal teeth at ‘u’ (leaf C). H: marginal teeth at ‘v’ (leaf G). J: cells from near leaf apex. A-E: Camer- 
oon, Jones 359; F-J: Ethiopia, Piovani 104. Plagiochila squamulosa var. sinuosa. K: habit. L: stem leaf. M: branch leaf. 
N: marginal tooth at ‘w’ (leaf L). P: teeth from near leaf apex at ‘x’ (leaf L). K-P: Tanzania, Newbold & Harley 4562. 
Plagiochila squamulosa var. crispulo-caudata. Q: habit. R: leaf and underleaf. S: marginal tooth at ‘y’ (leaf R). T: mar- 
ginal tooth at ‘z’ (leaf R). Q-T: South Africa, Schelpe 2026. Plagiochila cambuena. U-W: leaves. X: underleaf. Y: cells 
in mid-leaf. U: Madagascar, Camboué 495; V,X: Madagascar, Onraedt 74 M 2171; W,Y: Madagascar, Hildebrandt 496 
(type of P. madagascariensis). (A-T from Jones, 1962; U-Y from Vanden Berghen, 1981). 
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weakly undulate, weakly toothed, longly decur- 
rent, the dorsal leaf bases concealing the stem; 
ventral margin + at right angles to the stem; apex 
broad, rounded; ventral leaf bases forming an 
erect crest, longly decurrent in a highly crisped 
wing, becoming laciniate at its base; dentition 
variable, but ventral margin and leaf apex typi- 
cally with spiniform teeth, which end in 2-6 unis- 
eriate elongate cells 25-30 um long (sometimes 
spiniform teeth confined to the leaf apex and near 
base of ventral margin). Underleaves laciniate, 
relatively well developed, and numerous para- 
phyllia present on stems. Androecia intercalary on 
branches, or near the apices of long shoots. Gyno- 
ecia numerous, terminal on short branches (usu- 
ally only 3—S mm long), rarely subtended by in- 
novations. 


On tree trunks and branches; montane, from about 1800 
m upwards. Frequent in Cameroon, but otherwise 
known in West Africa only from Bioko. It is locally 
abundant in tropical East Africa. The species is very 
variable, especially in respect of the dentition of the 
leaves and the degree of crisping of the ventral leaf 
base, and three varieties have been described from Af- 
rica. In West Africa, var. squamulosa seems to be the 
predominant form, chiefly characterised by short lateral 
branches, and leaf margins with spiniform teeth. 


The two other varieties are known from East Africa. 
Var. sinuosa (Mitt.) Vanden Berghen is very closely 
allied to var. squamulosa, from which it differs chiefly 
in having leaves with shorter teeth (triangular rather 
than spiniform, and of shorter cells 18—24(—28) um 
long). In addition, the plant is usually more closely and 
regularly pinnate or bipinnate, with longer lateral 
branches, the ventral crest is more open, particularly on 
branches, and the ventral leaf margin sometimes 
strongly undulate. Var. crispulo-caudata (Gottsche) 
Vanden Berghen is also very closely allied to var. 
squamulosa, differing from it in its more shortly dentate 
leaves, the more open branching with longer segments, 
and the ventral margin and ampliate part of the ventral 
base not undulate, forming a well defined ventral crest 
which conceals the longly decurrent, highly crisped 
ventral wings. Var. crispulo-caudata is mainly East 
African, but has been reported from Cameroon. Another 
species in this group, P. cambuena Steph., has been 
reported from Ivory Coast, and is otherwise known only 
from East Africa. It is mainly characterised by the very 
strongly undulate and crisped ventral leaf margin and 
base. It is similar in size to P. pinniflora, the leaf mar- 
gins of P. cambuena also lacking dentition. 


P. squamulosa differs from P. pinniflora in its larger 
size, and the dentate leaves with an undulate and 
strongly crisped decurrent ventral wing. I have not seen 
intermediates between P. pinniflora and P. squamulosa, 
and from present evidence it seems that the altitudinal 
ranges of the two species do not overlap, though there 


has been insufficient collecting in the critical areas of 
Cameroon and Uganda, where both species occur, to 
prove that this is always so. 


14. Plagiochila strictifolia Steph., Hedwigia 30: 
210. 1891. 
Plagiochila buettneriana Steph., Bot. Jahrb. Syst. 20: 309. 
1895. 
Plagiochila togoensis Steph., Bot. Jahrb. Syst. 20: 313. 
1895. 
Plagiochila angustifolia Steph., Sp. Hepat. 6: 123. 1917. 
Plagiochila kamerunensis Steph., Sp. Hepat. 6: 171. 1918. 
Leafy fronds arising from well developed stolons, 
the basal segment 1.5—3.0 cm tall and 2.5-4.0 mm 
wide, then 1—3 x dichotomous or subpinnate, at- 
taining a total length of 2-5 cm. Leaves 2.5—3.5 
mm long, approximate or slightly imbricate for 
most of their length, gently convex, complanate or 
slightly secund (but when dry, often shrunken and 
strongly reflexed), spreading from the stem at 45— 
60° but often curved so that the distal part of the 
leaf is perpendicular to the stem; the dorsal base 
shortly decurrent, leaving the stem well exposed, 
the apex truncate or rounded, oblong, usually 1.7— 
2.6 x as long as wide in detached and flattened 
leaves (appears narrower in situ), the ventral mar- 
gin usually narrowly reflexed towards its base and 
diverging from the stem immediately from the 
insertion, the reflexed portion either curving 
smoothly to the distal part of the margin, or + 
obviously angled so that the leaf appears to be 
sharply bent at that point. Occasionally the leaves 
at the base of a basal segment or just below a gy- 
noecium, have the ventral base diverging at a nar- 
rower angle to the stem, and with a sharper angle 
to the ventral margin; such leaves approach those 
of P. praemorsa or P. kiaeri in form. Dentition 
variable: usually with 3—5S short triangular teeth 
around the apex and another 2-3 similar teeth on 
the distal part of the ventral margin, but some 
forms more coarsely dentate; the dorsal margin 
and proximal 0.5 of ventral margin entire. Cells 
uniform throughout the leaf, + isodiametric, 18— 
26 um wide, the trigones small or medium-sized. 
Deciduous plantlets occasionally borne on the 
leaves. Perianths conical, winged. 


A lowland species, on tree boles and shrubs, usually 
close to the ground, or occasionally on rocks, often near 
water, found in forested regions and extending into the 
Guinea savanna. Widely distributed and frequent 
throughout West Africa and on the Gulf of Guinea Is- 
lands, extending into the Congo Basin; local in tropical 
East Africa. P. strictifolia is a variable species which is 
sometimes difficult to separate from P. praemorsa and 
from depauperate forms of P. fusifera. P. praemorsa 
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Fig. 119. Plagiochila strictifolia. A: part of shoot in ventral view. B: dorsal leaf insertion. C-E: leaves. F: leaf cells at *x’ 
(leaf C). G: leaf. A-F: Nigeria, Jones 954; G: Cameroon, Thorold /1b. (from Jones, 1962). 


Fig. 120. Plagiochila terebrans. A: leaves showing dorsal insertion. B,E,F,J,K: leaves showing ventral insertion. 
C,D,G,H,L-N: leaves (F,H from basal segment of a strong shoot; E,G from branch; N an average leaf; L from one of the 
lower segments, but not main axis; M an extreme and unusual form from strong basal segment). A-D: Réunion, ex herb. 
Montagne in Hb. Hook.; E-H: Réunion, Richard (type of P. richardiana); J: Sao Tomé, Moller 47 (type of P. thomeensis); 
K-M: Uganda / Kenya, Lindblom, 1920 (type of P. lindblomii). (from Jones, 1962). 
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differs principally in the more irregular, coarser mar- 
ginal teeth, and the relatively wider leaves, which ap- 
pear broader in situ than do those of P. strictifolia, at 
least in part because a greater part of the leaf is trans- 
versely inserted. P. neckeroidea and P. salvadorica 
differ in the longer dorsal leaf bases, the narrower leaf 
apices (which make the foliage appear more open), and 
in the elongate leaf cells. 


15. Plagiochila terebrans Nees et Mont. ex Lin- 
denb., Sp. Hepat. (fasc. 2-4): 98. 1840. 

Plagiochila sublinearis Gottsche, Abh. Naturwiss. Ver. 
Bremen 7: 341. 1882 [nec P. sublinearis Steph., Sp. 
Hepat. 6: 223. 1921, nom. illeg. 

Plagiochila borgenii Gottsche, Abh. Naturwiss. Ver. Bre- 
men 7: 341. 1882. 

Plagiochila laxifolia Gottsche, Abh. Naturwiss. Ver. Bre- 
men 7: 342. 1882, perhaps synonymous. 

Plagiochila thomeensis Steph., Bot. Jahrb. Syst. 8: 81. 
1886. 

Plagiochila bomanensis Steph., Hedwigia 30: 212. 1891. 

Plagiochila berthieui Steph., Bull. Soc. Roy. Bot. Belgique 
32(2): 36. 1893. 

Plagiochila frappieri Gottsche ex Besch. in J. de Corde- 
moy, Fl. fle Réunion: 12. 1895, nom. inval. 

Plagiochila fissicalyx Steph., Sp. Hepat. 2: 260. 1902. 

Plagiochila angustissima Steph., Sp. Hepat. 2: 265. 1902. 

Plagiochila richardiana Steph., Sp. Hepat. 2: 265. 1902. 

Plagiochila hildebrandtii Steph., Sp. Hepat. 2: 272. 1902. 

Plagiochila replicatula Steph., Sp. Hepat. 2: 272. 1902. 

Plagiochila johannensis Steph., Sp. Hepat. 2: 273. 1902. 

Plagiochila stahlii Steph., Sp. Hepat. 6: 226. 1918. 

Plagiochila pallidivirens Steph., Sp. Hepat. 6: 196. 1921. 

Plagiochila lindblomii Pearson, Arkiv for Bot. 19(5): 7. 
1924, perhaps synonymous. 

Plagiochila filiformis Gottsche ex Dugas, Thése Fac. Sci. 
Paris (Ser. A. n. 1170): Contrib. Etudes. Plagiochila: 
48, 184. 1928; Ann. Sci. Nat., Bot. ser. 10; 11: 48, 184. 
1929. 

Plagiochila anjouana Gottsche ex Dugas, Thése Fac. Sci. 
Paris (Ser. A. n. 1170): Contrib. Etudes. Plagiochila: 
48, 184. 1928; Ann. Sci. Nat., Bot. ser. 10; 11: 48, 184. 
1929. 

Plagiochila frapieri Dugas, Thése Fac. Sci. Paris (Ser. A. n. 
1170): Contrib. Etudes. Plagiochila: 54, 185. 1928; 
Ann. Sci. Nat., Bot. ser. 10; 11: 54, 185. 1929. 

Plagiochila mediocris Dugas, Thése Fac. Sci. Paris (Ser. A. 
n. 1170): Contrib. Etudes. Plagiochila: 43, 187. 1928; 
Ann. Sci. Nat., Bot. ser. 10; 11: 43, 187. 1929. 

Plagiochila comorensis f. johannensis Herzog, Bot. Notiser 
101: 334. 1947, nom. inval. 


Fronds distantly pinnate or bipinnate, with stout, 
often geniculate main axes and slender branches, 
often pendent; shoots 3—5 mm wide, and up to 10 
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cm long. Stems red-brown, 0.20-—0.25 mm in di- 
ameter. Leaves (1.2—)1.5—2.5(-3.2) mm _ long, 
approximate or distant, oblong, 1.7—2.2 x as long 
as wide (but appearing narrower in situ because of 
the recurved leaf margins - the leaf also trans- 
versely shrunken when dry), spreading at an angle 
of about 50—90° to the stem; the dorsal margin 
nearly straight, rather longly decurrent at its base 
in a very narrow wing; the ventral margin straight 
or weakly arched, narrowly revolute for a varying 
length at its base, the revolute portion diverging 
from the insertion at an angle of about 45°, and 
either grading into the plane distal part or, in the 
largest leaves, with a pronounced angle at the 
transition. Usually with a few large teeth around 
the apex of the leaf, the ventral margin entire or 
with 1—2 distant teeth, chiefly in the distal part. 
Cells in the middle and proximal part of the leaf 
(and sometimes also distally) elongate, 18—21 um 
wide x 24—35 um long, 1.5—2.0 x as long as wide, 
trigones moderate or small, with longitudinal 
walls thicker than the transverse walls; oil bodies 
Calypogeia-type, 4-10 per cell. Perianths conical 
with a dorsal wing. 


On the trunks, branches and twigs of trees and shrubs; 
montane. Apparently very local in West Africa, and 
known only from Cameroon, Ivory Coast, Rio Muni, 
Annob6on, Bioko and SAo Tomé; more widespread and 
frequent in East Africa and the East African Islands. P. 
terebrans is recognised by the distantly pinnate habit, 
the conspicuous red stems, and the leaves which, when 
dry, are rolled longitudinally but remain rigidly squar- 
rose. It often grows with, and has been confused with P. 
pectinata, but the resemblance is superficial, and the 
terminal branching of P. terebrans will immediately 
distinguish it. However, it is a very variable species 
which occurs in many potentially confusing forms, as is 
indicated by the lengthy synonymy. Elongate, laxly- 
pinnate forms with leaves almost entire except at the 
apex occur across Africa, including in Cameroon. In 
some lower mountain areas, forms occur which differ 
from typical P. terebrans in being shorter, more closely 
pinnate and more rigid, the elongate areolation less 
conspicuous, and the ventral margin of the leaf less 
dentate. These forms closely resemble P. kiaeri, but can 
be separated by the ventral base immediately diverging 
(not arching forwards), by the ventral margin being less 
dentate, the teeth narrower at their bases, and by the 
more elongate cells in the middle and basal part of the 
leaf. 


ARNELLIACEAE Nakai 


The main morphological characters of the Arnelliaceae are the opposite leaves with their dorsal bases 
meeting or more or less united, and the virtual absence of underleaves (except in Arnellia). 
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A small family of three genera worldwide, two in sub-Saharan Africa: Gongylanthus widespread, and Southbya in 
Socotra only. The third genus, Arnellia, has a circumpolar distribution. 


Literature: Paton, (1999), Schuster (1980a). 


GONGYLANTHUS Nees 


Plants rather small, green to brown, or parts scarious/whitish, in compact mats; branching intercalary. 
Stems prostrate, fleshy, dorsiventrally compressed, with fungal hyphae in the ventral region. Leaves 
ovate or cordate-ovate, succubous, opposite, the dorsal bases of opposite leaves in each pair meeting or 
shortly united; rhizoids abundant in tufts arising between the ventral bases of the leaves, and sometimes 
also on the base of the leaf. Leaf cells large, isodiametric to elongate-hexagonal in most of the leaf, and 
with a band of narrow elongate cells along the proximal part of the ventral margin. Underleaves absent. 
Dioicous. Male bracts resembling the leaves but saccate at the base. Female bracts smaller than subin- 
volucral leaves, otherwise similar to leaves, margins entire. Archegonia borne on the distal face of the 
stem, with the sporophyte ultimately enclosed in a claviform, hollow, subterranean marsupium 5~7 mm 
long, the leafy shoot continuing to grow beyond the marsupium. Perianths short. Capsule elongate, 
outer layer of wall with numerous nodular thickenings. 


A small genus of perhaps fewer than eight species worldwide, of which four species have been described from Af- 
rica. Of the African species, only G. ericetorum is widespread (also found widely in Eurasia), the others having 
restricted distributions. However, some authorities have cast doubt on the validity of two of the other species found 
in Africa, namely G. renifolius (Mitt.) Steph. and G. scariosus. Gongylanthus species are widely distributed in 
warm-temperate and tropical climates which experience strong dry periods. During the dry periods the leafy shoots 
may die completely, leaving the marsupium with its included sporophyte as a perennating organ. With the onset of 
the rains the capsule emerges above ground. Thus their behaviour is analogous to that of many bulbous flowering 
plants. The species are calcifuge, but in Africa seem to show a preference for volcanic soils. Gongylanthus is recog- 
nised by the opposite leaves and the presence of a marsupium. Opposite leaves are also found in Syzygiella 
(Jungermanniaceae), but the latter has a perianth instead of a marsupium, its leaves do not have strongly elongated 
cells along the ventral margin, and it is normally epiphytic (Gongylanthus is always on soil or rock). Lethocolea 
congesta ( not known from West Africa) is similar to Gongylanthus in its ventral marsupia, lack of underleaves, and 
lingulate, somewhat concave leaves with a band of elongate cells along the ventral margin. However, in Lethocolea 
the leaves are alternate (only occasionally almost opposite), the leaf cells are generally rather smaller with larger 
trigones, and it forms stolons and flagelliform branches. 


Literature: Jones (1964). 


1. Leaf cuticle at least slightly papillose, often strongly so; cells near leaf apex mostly 23-30 x 30-45 
um; leaves + flat, usually to | mm long (sometimes on lax plants to 1.5 mm) ......... 1. G. ericetorum 
1. Leaf cuticle smooth; cells near leaf apex hyaline, 23-35 x 40-70 um; leaves concave, to 1.6 mm long 
RDEM SELON Oc BUGS ps 5. terre: bees shits BS oes os aes As eet asate ates edt asada cvs dh evan adeosee ooh 2. G. richardsii 


1. Gongylanthus ericetorum (Raddi) Nees, 
Naturg. Europ. Leberm. 2: 407. 1836; Calypo- 
geia_ ericetorum Raddi, Jungermanniogr. 
Etrusca: 31. 1818. 


sometimes when old and weathered. Leaf margin 
entire. Cells isodiametric to somewhat elongate- 
hexagonal, 25-30 um wide x 30-45 um long in 
mid-leaf, the walls thin or slightly thickened, with 


Plants prostrate, usually appressed to the sub- 
strate; rhizoids numerous, in tufts from ventral 
bases of the leaves; shoots to ca. 3 mm wide. 
Leaves opposite, the dorsal bases meeting or 
united, usually to 1 mm long (sometimes on lax 
hygromorphic plants to 1.5 mm long), round to 
cordate-ovate or ovate, flat except sometimes 
where the dorsal base clasps the stem, varying 
from closely imbricate and erect in xeromorphic 
forms to distant and widely spreading in hygro- 
morphic forms; not scarious near leaf apex, except 


or without small trigones. A band of elongate cells 
15-25 um wide x 40—70(—90) um long with mod- 
erately thickened walls (with or without small 
trigones) occupying the proximal 0.5 of the ven- 
tral margin; the marginal row of cells very thin- 
walled and hyaline, 10 um wide x 40—90 um long, 
delicate and often partly eroded; a zone of purple- 
coloured cells between the marginal band and the 
centre of the leaf; cuticle at least slightly papil- 
lose; oil bodies Jungermannia-type, granular, 2-4 
per cell. 
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1 mm (F,G) 


Fig. 121. Gongylanthus ericetorum. A: shoot in dorsal view. B: shoot in ventral view. C: leaf. D: leaf cells to ventral mar- 
gin. E: leaf cells to dorsal margin. F: shoot with marsupium. G: leafy stem from leafless subterranean stem. H: stem cross- 
section. J: cross-section of marsupium with immature capsule. A-C,F,J: Dem. Rep. Congo, Schmitz 7189; D,E: Malawi, 
Magombo 4346a. G,H: Dem. Rep. Congo, Symoens 13377. (A-C,F-J from Vanden Berghen, 1972b; D,E drawn by 
M.J.Wigginton). 


Fig. 122. Gongylanthus richardsii. A: leaf from near a male inflorescence. B,C: leaves from female plant. D: male bract. 
E: hyaline cells from near leaf apex (of leaf C). F: hyaline cells from ‘x’ (leaf C). G: hyaline cells from ‘y’ (leaf C). H: 
chlorophyllose cells from ‘z’ (leaf C). (green tissue indicated by dots; violet or purple tissue by cross-hatching). A-D: 
Cameroon. Morton s.n.; E-H: Cameroon, Jones 423 p.p. (from Jones, 1964). 
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On soil in grasslands, on banks and in hollows, some- 
times on humus over rock; montane, 1770—3000 m. It is 
found on porous, volcanic soils, and on those which are 
moist from impeded drainage. In West Africa, known 
only from Mt. Cameroon and the Loma Mountains 
(Sierra Leone), though likely to occur elsewhere, in- 
cluding in savanna districts at lower elevations. It is 
widespread in eastern and southern Africa, growing on 
bare soil or rock in open submontane to alpine habitats, 
on soil in savanna and open forest habitats, often on 
earthy banks; 1200-4200 m. G. ericetorum is morpho- 
logically rather variable, ranging from compact, closely 
imbricate-leaved forms, to more elongate, lax-leaved 
forms in damp habitats. 


G. scariosus (Lehm.) Steph. has been reported from 
Cameroon (Augier, 1985). This species is very similar 
to G. ericetorum, but Arnell (1963) considered that G. 
scariosus was characterised by the smooth leaf cuticle. 
In contrast, Beckmann & Scott (1989), in a study of 
African and Australian specimens, found that the leaf 
cuticle of both species can be papillose, but that the 
inner leaf surface was always smooth in G. scariosus. 
They also found that many of the differentiating char- 
acters used by Arnell were unclear or unworkable. 
However, some authorities consider the two species to 
be probably synonymous. 


2. Gongylanthus richardsii E.W.Jones, Trans. 
Brit. Bryol. Soc. 4: 650. 1964. 


Plants usually larger than G. ericetorum. Stems 
0.9-1.2 x 0.5-0.6 mm; rhizoids numerous, 
brownish or purplish. Leaves of robust shoots to 
1.6 mm long, closely imbricate, broadly oval, 
broadly cordate or narrowly cordate, + concave 
(though with the dorsal margin sometimes nar- 


rowly recurved), often narrowed to a slightly 
channelled truncate apex, the whole of the distal 
part of the leaf hyaline and scarious, even when 
young. Cells larger than those of G. ericetorum: 
near the apex of the leaf 24-35 um wide x 40—70 
um long, the walls often curved (straight in G. 
ericetorum); outer walls of the marginal cells 
tending to be somewhat concave, the walls per- 
pendicular to the margin often projecting slightly 
so as to form irregular sinuate ‘teeth’; cells in the 
band along the ventral margin 70—90(—175) um 
long; the area of chlorophyllose cells small and 
limited to the proximal 0.5 of the dorsal part of 
the leaf; trigones small or absent; cuticle smooth; 
oil bodies not described. Outer layer of capsule 
wall lacking nodular thickenings. 


On soil in montane grassland. Known in West Africa 
only from Mt. Cameroon and the Loma Mountains, 
Sierra Leone; in East Africa, from Kilimanjaro and the 
southern highlands of Tanzania, and from Mt. Elgon, 
Uganda, in all sites growing on volcanic or basaltic 
soils. G. richardsii and G. ericetorum occur in similar 
habitats and, although frequently growing in close 
proximity, are quite distinct in the field, the former 
differing in its larger size and crowded, scarious leaves. 
Microscopically, G. richardsii differs from G. ericeto- 
rum in its larger cells, the smooth cuticle, the sinuate 
'toothing' of the leaf margin, and the lack of nodular 
thickenings in the wall of the capsule. In G. ericetorum, 
the walls of the marginal cells tend to bulge; the gently 
curved walls of the apical cells of G. richardsii are also 
characteristic. The two species overlap in altitudinal 
range, with G. richardsii perhaps being restricted to 
higher altitudes. 


ACROBOLBACEAE E.A.Hodgs. 


Important characters of this family are the succubous leaves, the lack of underleaves, the pale colour of 
the plants, the brownish oil bodies, the presence of a marsupium instead of a perianth and, especially, 
the acute tip of the capsule. 


A family of six genera, mostly in the southern hemisphere, four of which occur in sub-Saharan Africa: Acrobolbus, 
Lethocolea, Marsupidium and Tylimanthus, only the latter genus being known from West Africa. 


Literature: Schuster (1980a). 


TYLIMANTHUS Mitt. 


About 20-30 species of Tylimanthus have been described worldwide, chiefly from the southern hemi- 
sphere. Three species have been recorded in Africa: T. rawenzorensis S.W.Arnell, widespread but local 
in tropical regions, T. anisodontus (Hook.f. et Taylor) Mitt., endemic to St. Helena, and T. africanus 
Pearson, recorded from South Africa. However, the latter species is poorly known and may not be dis- 
tinct from 7. ruwenzorensis. The characters of the genus in Africa are essentially those of the taxon 
described below. 


Literature: Jones (1981). 
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Fig. 123. Tylimanthus ruwenzorensis. A: female inflorescence at shoot apex. B-F: selection of leaves from a single stem, 
from base (B) to apex (F). G-K: apices of leaves all from one stem. L-N: upper, middle and lower leaf from weak sterile 


shoot. P,Q: leaves. R,S: cells from ‘x’ and ‘y’ (leaf Q). T: underleaf from stolon. U: stem cross-section. 


A-P: Tanzania, 


Pécs 6196AL (A,Q-S,T), Pécs 6851B (B-F,T), Pécs 6297AK (G-K), Pécs 6287H (L-N), Pécs 6278AH (P). (from Jones, 


1981). 


1. Tylimanthus aff. ruwenzorensis S.W.Arnell, 
Arkiv for Bot. ser. 2, 3: 560. 1956 “Tylunan- 
thus’’. 


Shoots 2-3 cm tall, ascending from much- 
branched microphyllous stolons; branching _lat- 
eral-intercalary. Stems with cortical cells thick- 
walled and smaller than the medullary cells, cuti- 
cle coarsely striate or papillose; rhizoids few or 
none. Leaves green, but often blackish or brown 
and somewhat shrunken when dry, mostly 
obliquely oval, succubous, ventrally secund, in- 
serted on an arched line, dorsally and ventrally 
decurrent (as in Plagiochila). Leaf apex variable: 
shallowly 2-lobed with a narrow acute dorsal lobe 
and a broad ventral lobe, or retuse with obscure 


rounded lobes, or broadly rounded, sometimes 
with irregular blunt teeth, especially near a gynoe- 
cium. Leaves from East African specimens typi- 
cally (1.5—)2.0-4.0 mm long x 0.8—2.0 mm wide. 
Rhizoids sometimes produced from the margins of 
the leaves. Cells in mid-leaf elongate-rectangular, 
ca. 22 um wide x 35-45 um long, with trigones; 
cuticle striate or papillose. Underleaves usually 
absent, but sometimes minute ones present. Di- 
oicous. Androecia at the apices of shoots, bracts 
with 5-10 antheridia per bract. Sporophyte in a 
short fleshy marsupium at the end of a leafy shoot. 
On tree boles, rotting wood and moist rocks, locally 


frequent at altitudes of above 1000 m on some of the 
East African mountains. In West Africa, the only certain 
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record of the genus is from a very small collection from 
swamp forest in the lowland Subri Forest Reserve, 
Ghana. These plants are too depauperate to be safely 
named to species, though they may be 7. ruwenzorensis. 
I have seen other less well developed sterile shoots 
which can be recognised less certainly as Tylimanthus 
from the Pra-Suhien Forest Reserve, Ghana, and the 
Okumu Forest Reserve, western Nigeria. Tylimanthus 
should therefore be looked for elsewhere, especially in 
swamp forest in the high rainfall districts of West Af- 
rica, including on the Gulf of Guinea Islands. 


The most important characters distinguishing Tyliman- 
thus from allied genera relate to the inflorescence, but as 
plants are usually sterile, they must usually be recog- 


nised from vegetative characters. This is not difficult 
when the plant is well developed, but may be difficult 
when it is depauperate. In habit, Tylimanthus suggests a 
small Plagiochila, from which it may be distinguished 
by the softer texture with the leaves shrinking more on 
drying, the larger cells, and the rough cuticle of both 
leaf and stem. The rhizoids on the margins of the leaves 
form a very useful diagnostic character, but they are not 
always present; they are most likely to be found on the 
lowest leaves of a shoot. The shape of the leaves often 
varies greatly along the shoot, with the basal leaves 
having two pointed lobes and the upper leaves being 
indistinctly lobed and rounded at the apex. This makes 
the distinction between species of Tylimanthus difficult 
and critical. 


BALANTIOPSIDACEAE H.Buch 


A small family of seven genera, mostly found in the southern hemisphere, with one genus in Africa. 
Important characters of the Balantiopsidaceae are the transverse to succubous 2-lobed leaves, the con- 
spicuous underleaves, the tufted rhizoids, the rather fleshy structures surrounding the sporophyte, and 
the capsule valves spirally twisted in the unopened capsule. Spirally twisted capsule valves are known 
only in the Balantiopsidaceae and the Calypogeiaceae. The perianth in the Balantiopsidaceae is often 
reduced and, in /sotachis, is replaced by an erect perigynium. 


ISOTACHIS Mitt. 


Plants robust; branches ventral, intercalary; rhizoids numerous, in clusters from the underleaf base. 
Leaves almost transversely inserted, succubous, very convex, 2-lobed. Underleaves large, 2-lobed. Di- 
oicous. Androecia terminal or intercalary, bracts closely resembling the leaves. Archegonia on apex of 
shoot, surrounded by little-differentiated bracts, without perianth; sporophyte enclosed in a conical, 
fleshy perigynium which develops after fertilisation. Jsotachis may be recognised by its usually erect 
growth, the + transverse, 2-lobed leaves which are often dentate and strongly concave, and the rather 


large, 2-lobed underleaves. 


A small genus of about 15 species, with one species in sub-Saharan Africa. 


Literature: Vana (1982), Vanden Berghen (1965). 


1. Isotachis aubertii (Schwaegr.) Mitt., J. Linn. 
Soc., Bot. 22: 322. 1886 “1887”; Jungerman- 
nia aubertii Schwaegr., Hist. Musc. Hep. Pro- 
dromus: 19. 1814. 


Jungermannia uncinata F.Weber, Hist. Musc. Hep. Pro- 
dromus: 38. 1815; [sotachis uncinatus (F.Weber) Gott- 
sche in Ann. Sci. Nat., Bot., sér. 5, 1; 122. 1864. 

Tsotachis rutenbergii Gottsche, Abh. Naturwiss. Ver. Bre- 
men 7: 347. 1882. 

Isotachis gordonii Steph., Hedwigia 34: 49. 1895. 

Isotachis aspera Steph., in Mildbraed, Wiss. Ergebn. 
Deutsch. Zentr.-Afr. Expedition 1907-08. 2: 125. 1911. 

Isotachis conistipula Steph., in Mildbraed, Wiss. Ergebn. 
Deutsch. Zentr.-Afr. Expedition 1907-08. 2: 125. 1911. 

Isotachis renistipula Steph., in Mildbraed, Wiss. Ergebn. 
Deutsch. Zentr.-Afr. Expedition 1907-08. 2: 125. 1911. 

Lophozia kinangopii Gola, Mem. R. Accad. Sci. Torino, 
ser. 2.65: 5. 1914. 

Isotachis aspera var. transvaalensis S.W.Arnell, Hepaticae 
of South Africa: 362. 1963, nom. inval. 


Plants medium-sized, robust, whitish-green or 
pink, or more strongly pigmented red or brown, 
especially in exposed sites; stolons lacking; 
branches few, ventral- intercalary (some of which 
form descending flagelliform branches) and ter- 
minal, Frullania-type. Stems procumbent or as- 
cending, 0.3 mm in diameter, usually with a thick- 
walled cortex. Leaves + transversely inserted, 
1.0—-1.5 mm long and wide, amplexicaul, strongly 
convex, spreading widely from the stem and 
somewhat secund dorsally, 2-lobed to 0.25—0.35 
their length, the sinus wide, the lobe with short |— 
2 celled incurved apiculi, sharply contracted at the 
base to the shortly decurrent insertion which 
reaches the mid-line of the dorsal face of the stem; 
the margins of the leaf entire except for 1(—2) 
blunt teeth towards the base of the ventral margin. 
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Fig. 124. Isotachis aubertii. A: shoot in ventral view. B: female shoot with perigynium. C: intercalary androecium. D: 
lateral leaf. E-K: underleaves. L: female bract. M: female bracteole. N: female bracteole. P: female bract. Q: cross-section 
of perigynium. A-B: Rwanda, Pécs 6024; C,N,P: Dem. Rep. Congo, Marlier-Spirlet s.n.; D,K: Dem. Rep. Congo, Bequaert 
4004, E-G: Rwanda, Mildbraed 2075 (type of I. conistipula); H,J: Cameroon, Richards 5268; L,M,Q: Uganda, Hedberg 
219]. (A-B from Fischer, 1993; E-J from Vata, 1982; others from Vanden Berghen, 1965, D,K-N,Q as /. conistipula). 


Cells 25-30 um wide x 30-40 um long in mid- 
lobe, to 22 um wide Xx 60 um long near the inser- 
tion, the walls brown, ranging from almost uni- 
formly thickened and with small trigones, to thin- 
walled with well developed trigones; cuticle stri- 
ate-verruculose. Underleaves about 0.6 mm long 


and wide, 2-lobed for 0.3-0.5 their length, at the 
base sharply contracted to a shortly decurrent in- 
sertion, the lobes acuminate, the margins entire 
except for 1—2 teeth or short laciniae on one or 
both sides. Rhizoids in tufts from underleaf bases. 
Dioicous. Sporophyte in a fleshy perigynium. 
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On moist rock and peaty or mineral soil; on the banks of 
watercourses, by seepages, on damp paths and by water- 
falls; 1500-4500 m. In West Africa, recorded only from 
Cameroon (Bafut-Ngemba Forest Reserve, Bamenda, 
1500 m, and the Mbam massif, 1700—2000 m). Wide- 


spread elsewhere in Africa southwards to South Africa, 
and in the East African Islands. /. aubertii is easily rec- 
ognised by its pale colour, the transverse 2-lobed leaves, 
and the large 2-lobed underleaves. 


PLEUROZIACEAE Mill.Frib. 


A small monogeneric family, mainly of tropical regions, with a very wide distribution. 


PLEUROZIA Dumort. 


A very distinctive genus, unlikely to be mistaken for any other. The species are large and distinctive in 
structure, with large, complicate-bilobed leaves that comprise a large ventral lobe and a smaller dorsal 
lobule. As in the unrelated genus Colura, access to the lobule is controlled by a valve at its distal end. 
The distinction between the ventral and dorsal sides of the plant is difficult because of the absence of 
underleaves, the paucity of rhizoids and the non-prostrate habit. Indeed, in the original interpretations of 
its morphology, the larger lobe was assumed to be dorsal. However, Schuster (1965) concluded, by 
studying a species which forms rhizoids (P. caledonica), that the smaller lobes are morphologically the 
dorsal lobes (= lobules). Because the morphology might be misinterpreted by those unfamiliar with the 
genus, several leads to the genus are given in the key to the Jungermanniales (p. 95). 


Pleurozia is a small and very isolated genus of 11 species worldwide, all of which are either very local or have dis- 
junct distributions, and are mostly restricted to montane habitats in the tropics. One species occurs in Africa, being 


found on the East African Islands, in eastern Tanzania, Sao Tomé and St. Helena. 


Literature: Schuster (1965), Thiers (1993). 


1. Pleurozia gigantea (F.Weber) Lindb., Hep. 
Scandin. Exsicc. fasc. 1: no. 5. 1874; Junger- 
mannia gigantea F.Weber, Hist. Musc. Hep. 
Prodr.: 57. 1815. 

Jungermannia sphagnoides sensu Richard ex Hook., Musci 
Exotici: 23. 1818 [non Schwaegr. 1814]; Physiotium 
sphagnoides Richard ex Nees, Naturg. Eur. Leberm. 3: 
85. 1838, nom. illeg.; Physiotium sphagnoides Trevis., 
Memorie Real. Ist. Lombardo, Cl. Sci., ser. 3, 4: 412. 
1877, nom. illeg. 

Pleurozia gigantea var. major (J.B.Jack) A.Evans, Trans. 
Connecticut Acad. Arts 8: 255. 1892. 

Plants large, orange-yellow to rosy-purple or 

brown; shoots 2.5—4.0(—5.0) mm wide and to 5 cm 

or more long, forming loose tufts or amongst 
other large liverworts and mosses. Branches lat- 
eral-intercalary, Plagiochila-type. Leaves closely 

imbricate, enveloping the stem, divided into a 

ventral lobe and dorsal lobule: the ventral lobe 

large, 3-4 mm long x 2.0-2.5 mm wide, strongly 
convex, ovate, decurved, the apex acute, often 
slightly dentate and sometimes shortly incised so 
as to form two points; the dorsal lobule smaller, 

about 0.5 as long as the lobe, taking the form of a 

curved horn-shaped sac joined at the base by a 

short suture to the margin of the lobe; an opening 


on the inner face of the sac just above the junction 
controlled by a hinged, spathulate valve. The sacs 
forming 2 close rows on the dorsal side of the 
shoot. Cells 30-45 um wide x 30-65 um long, 
with very large nodulose trigones; oil bodies 
Jungermannia-type, 6-14 per cell. Underleaves 
lacking. Autoicous. Androecia on short branches, 
with up to 10 pairs of bracts, 1 antheridium per 
bract. Fertile gynoecia on short branches, not 
forming clusters with sterile gynoecia. Bracts 2—3- 
lobed. Perianths fusiform, about 5—6 mm long x 
1.5 mm wide, of two types: in fertile gynoecia, 
plicate, tapering to a narrow, ciliate apex; in ster- 
ile gynoecia, more cylindrical, smooth, with a 
truncate, entire apex. 


Epiphytic on the trunks of forest trees. In West Africa, 
P. gigantea has been recorded only from Sao Tome. It 
should be looked for elsewhere in montane regions 
above 1000 m, on the branches of trees thickly clothed 
with bryophytes. It is frequently associated with Masti- 
gophora diclados. Elsewhere in Africa, it occurs in 
Tanzania, Mauritius, Réunion and the Seychelles; also 
on St. Helena. P. gigantea is a spectacular species with 
a very distinct morphology, and can be mistaken for no 
other liverwort. 
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Fig. 125. Pleurozia gigantea. A: shoot in ventral view, with emergent perianths. B: shoot in dorsal view, with emergent 
perianths. C-E: leaf lobe and lobule. F: leaf lobule showing position of valve. G: cells in mid-lobe. H: leaves and immature 
perianth. J: androecium and mature perianth. K: male bract. L: male bract and antheridium. M: perianth opened out. N: 
female bract. P: subinvolucral appendage. A-P: Tanzania, Pécs & Osontos 6068/T. (drawn by O. Van de Kerckhove). 
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RADULACEAE (Dumort.) Miill.Frib. 


A monogeneric family of worldwide distribution, with about 250 species currently accepted, the great- 
est diversity being in the tropics and subtropics. 


RADULA Dumort. 


Plants small to medium-sized, soft or rigid in texture, pale- to dark green, rarely brownish, creeping, 
sometimes pendent, irregularly branched to pinnate. Branches athecal Radula-type, arising ventro- 
laterally from immediately below a leaf (however, on decapitated stems branches may have incised 
basal appendages at their base; these branches called ‘adventive Radula-type branches’ in Crandall- 
Stotler (1972). Stems rigid, lacking a hyalodermis, but sometimes cortical cells strongly differentiated 
from the medullary cells. Leaves incubous, complicate, with a larger dorsal lobe and a smaller ventral 
lobe (= lobule), the margins entire; the lobule flat or somewhat inflated, + appressed against the lobe 
and broadly attached to it by a long keel. Cells + isodiametric, thin-walled or with small trigones; cuti- 
cle smooth; oil bodies Radula-type, very large, brown, 1—2(—5) per cell, sometimes more. Underleaves 
absent. Rhizoids arising in tufts from the lobules, often from a raised ‘hump’. Vegetative reproduction 
by caducous leaf lobes, or by large, multicellular discoid gemmae, or by simple marginal gemmae. 
Usually dioicous, sometimes autoicous or paroicous. Androecia on short or long branches, of up to 14 
pairs of bracts, each with larger, more convex, keeled lobules than the leaves; antheridia usually single. 
Gynoecia on short or long branches, usually with 1 or more innovations, the bract lobules longer than 
those of leaves. Perianths dorsiventrally flattened, oblong to narrowly conical, with usually wide, trun- 
cate, entire mouth. 


The Radulaceae are one of the most distinctive families of liverworts, sharply isolated from all others, for which a 
number of intrageneric classifications have been proposed. Early classifications have placed species into subgenera, 
series and sections based on a combination of the characters of vegetative and fertile plants (together with some 
habitat features) to produce essentially artificial classifications (e.g. Castle, 1937, 1969). However, later work has 
shown that many of the intrageneric groups are untenable. Jones (1977) emphasised the importance of stem anat- 
omy, hitherto overlooked, and suggested it might form the basis for a more natural classification. Schuster (1980a) 
considered that the means of asexual reproduction (caducous leaves, simple flat marginal gemmae, or complex dis- 
coid gemmae) is also important in delimiting more natural groupings. However, since there is as yet no universally 
accepted classification, the species are not assigned here to subgeneric groups. 


The single genus, Radula, is easily recognised in the field by the lack of underleaves, and the incubous leaves with a 
small ventral lobule which is longly connected to the dorsal lobe and to the stem. Further distinctions include the 
rhizoids, which are produced in tufts on the lobules (not on the stem), the dorsiventrally flattened perianths wide at 
the mouth, and the large plate-like oil bodies. In contrast, specific distinctions are sometimes difficult. Many vege- 
tative characters, including the size and shape of the lobule, are subject to great variation, and diagnostic features 
may vary with environmental conditions. Branch leaves often differ in morphology from those on main shoots, and 
the latter should be the main guide to the identification of species. The production of caducous leaves may vary, and 
weak forms of allied species are difficult to separate. On the other hand, the structure of the stem as seen in cross- 
section is of very great help, and will often separate superficially similar species. It is also important to observe the 
habit of the plant. The sexual condition is of taxonomic value, though most species are dioicous. However, proving 
the monoicous condition may be difficult: it may not be possible to ascertain whether a plant had borne or would 
have borne (if it had not been gathered) organs of both sexes. Furthermore, in some dioicous species, perianths are 
very rare. Of the known West African species, all except R. ankefinensis are dioicous. 


Literature: Castle (1937, 1939), Grolle (2001), Jones (1977), Schuster (1980a), Yamada (1979). 


1. Stem cross-section with all cells greatly thickened at the angles; cortical cells not or only slightly 
differentiated from medullary cells (Figs 124A,B), except sometimes by their pigmentation .......... 2 
1. Stem cross-section not with all cells greatly thickened at the angles; cortical cells differentiated from 
A UREACSU NEAT aie LEST Se gin eer es nate Ah ean Cie Cas hn tie ksaiw czar hs ind haseste 3 
2. Plants light green, soft in texture; stems green (older parts pale- or medium brown); lobules large; 
SMall GisCOld ScMiae PLOGUCE ON ODE AMALOINS .. 4:2: sco po08dssvibesnsacsgsass ana dtédestennacesss 6. R. quadrata 
2. Plants dull or olive-green, not soft in texture; stems uniformly brown or blackish, tough and wiry; 
[GWU GMM ETAl a SETMINACMIOMPLOGUCECN, ccren cence .cccdetoste-sacerotentercdanéspideorasneStnevtecedcesdyoes 2. R. appressa 
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Fig. 126. Stems of Radula. A-H: cross-section; J,K: cortical cells in surface view. A: Radula quadrata. Cameroon, Jones 
366 (as R. recurvifolia). B,J: Radula appressa. Ghana, Jones 1373. C: Radula voluta. Kenya, Balbo (type of R. alla- 
manoi). D: Radula voluta. Tanzania, Jones 1927 (as R. stipatiflora). E: Radula ankefinensis. Cameroon, Jones 299 (as 
R. holstiana). F,K: Radula boryana. Tanzania, Jones 1900. G: Radula flaccida. Nigeria, Jones 178. 4: Radula steno- 
calyx. Réunion, Onraedt 74. (from Jones, 1977). 


3 


a 


4. 


Stem cross-section with cortical and medullary cells thin-walled, lacking trigones, and of similar size: 
leaf-lobes often stionsly Gaducousietes tanto cat Sn8 Soe Aer Aare ae 5. R. fulvifolia 
Stem cross-section with thick-walled cortical cells differentiated from thin-walled medullary cells; 
leaf lobes not:strongl ycadticotisn .i).a ie We eh A ee, ae a es + 
Stem cross-section with 2-3 layers of greatly thickened, dark brown cortical cells, sharply differenti- 
ated from medulla of much larger, thin-walled cells (Fig. 126F); apex of lobule lying above or very 
CLOSE LOISTEM. Bn eae fos, ieee UMN rhe, carer ee cran sein peat eet eee 3. R. boryana 


. Stem cross-section not as above, the cortical cells in 1 layer; apex of lobule not lying above or very 


CIGSE sO SEEM aii hank Fo boa Oe Une ce A i ace, Re ae a lene ee oe ee ea 5 


. Stem cross-section with thick-walled, brown cortical cells sharply differentiated from medulla of 


much larger, thin-walled cells (Figs 124C-E); diameter of stem 10% or more width of shoot; plants 
nionoieous-ordioicous”. .akadd. neees I Ane. Reo, eae: ene ere, Wen tel aa 6 


. Stem cross-section with thick-walled unpigmented cortical cells about the same size as the thin- 


walled medullary cells, or even slightly larger (Figs G,H); diameter of stem not more than 7.5% 
width.of shoots plants: dipicOus! 4.2.8. seer tae she: Sees en Nee Ren en ee RA CRA 7 


- Lobules strongly ampliate and auriculate, crossing stem, and on strong shoots often extending far 


beyond it; Plants GiOiGGus..-%s, crew. ert ee te ee ee eee he ene rice 8. R. voluta 


. Lobules ampliate, but not auriculate, not crossing stem; plants autoicous Or parOiCOUS ...........+.ssse00e0-- 


1. R. ankefinensis 


OOOO Oe RE OOO OSE R See e eS eR TOES EOE EE EE HOHE TESS ESTOS S EOS O COOH SEREEO CREE SESE OED OESES EEO D SESE SHOOT OSS ONOEHeeesebeteesesecseeS 


. Lobe margin with reniform (kidney-shaped) gemmae; rhombic, apex prolonged to form a short 


“SIOUC oss. Aguas test, «55, Bea cabh sgubs RAGE MEN Aas dS RT eles Se sc 4. R. flaccida 


. Lobe margin with discoid gemmae; lobule more quadrate, apex not prolonged to form a short ‘snout’ 


7. R. stenocalyx 


COC POM Reem eH ODEO TOSSES edo OT REESE EEOTESESDOEESE SERS ERS OEE ORESESOTE DESEO RONESEDEESE OSS HE Sas OS One HOUSSenereuUaeEsebeeseeEbisscences 
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Fig. 127. Radula ankefinensis. A: shoot with androecium and perianth, in ventral view. B: shoot with perianth and two 
innovations. C: lobules. D: part of shoot in ventral view. A-C: Burundi, Symoens 2349; D: Dem. Rep. Congo, Malaisse 


2083. (from Vanden Berghen, 1972b, as R. meyeri). 


1. Radula ankefinensis Gottsche ex Steph., 
Hedwigia 23: 152. 1884. 

Radula holstiana Steph., Bot. Jahrb. Syst. 22: 320. 1895. 

Radula heteroica Steph., Sp. Hepat. 4: 167. 1910. 

Radula autoica Steph., in Brunnthaler, Denkschr. Kais. 
Akad. Wiss. Math.-Nat. Kl. Wien 88: 727. 1913. 


Plants pale green, rather soft in texture, fronds 
usually not more than 2 cm long (exceptionally to 
3.5 cm), often forming extensive sheets; sterile 
shoots distantly and regularly pinnate, tending to 
bend away from the substrate, fertile shoots more 
densely and regularly pinnate. Shoots 1.5—2.5 mm 
wide. Stems green to light brown (rarely dark 
when old), in cross-section with a single layer of 
cortical cells with moderately thickened, pig- 
mented walls sharply differentiated from the 
larger, thin-walled, colourless medullary cells. 
Leaves 0.9-1.2 mm long x 0.6—0.9 mm wide; 
lobes approximate or somewhat imbricate, slightly 
convex, the base ampliate but not crossing stem 
(or only slightly), never auriculate. Lobules rather 


small, about 0.3 to nearly 0.5 the width of the 
shoot, the base sharply ampliate but not auricu- 
late, not exceeding the stem. Cells of lobe 15—20 
um in diameter, without or with minute trigones, 
cuticle smooth. Autoicous or paroicous. Androe- 
cia of 1—5 pairs of strongly saccate bracts with 
reduced lobes, on lateral branches or intercalary 
on long shoots, sometimes below at least some of 
the gynoecia; occasionally antheridia borne in the 
axils of female bracts, or in the axils of unmodi- 
fied young foliage leaves (when the monoicous 
condition can be difficult to detect). Gynoecia 
usually with 1-2 innovations, which are again 
quickly fertile; mature perianths narrowly conical, 
2.0—3.3 mm long x 0.7—0.8 mm wide. 


Usually epiphytic on trees and shrubs, sometimes on 
rock, occasionally on soil or epiphyllous; usually mon- 
tane, above 900 m. Widespread from Kenya to South 
Africa, and on the East African Islands. Although the 
species has been recorded also from Cameroon (as R. 
heteroica), and recently from Bioko, it is not known 
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Fig. 128. Radula appressa. A: shoot with normal form of lobule, in ventral view. B: from near apex of strong shoot show- 
ing lobules with bases strongly ampliate and imbricate. C: leaf in dorsal view. D,F: portion of shoot with lobule bases ex- 
ceptionally ampliate and imbricate and a detached leaf. E: typical lobe and lobule. G: female bracts. H: cells in mid-lobe. J: 
perianth with bracts. K: part of shoot. L-N: leaves. P: female bracts. Q: male bract from main axis. R: male bract from 
branch. S: perianth with bracts. A-J: Rodrigues, Balfour s.n. (type); K-S: Ghana, Jones 1373. (from Jones, 1977). 


whether an autoicous inflorescence has been observed 
in these collections, and whether the records require 
confirmation. Reports of possible R. holstiana from 
Ghana and Sierra Leone are of sterile plants, and their 
identity is uncertain. However, it seems likely the spe- 
cies does occur on the West African mountains. This 
species has in the past been confused with R. meyeri (R. 
fulvifolia), a key difference between them being the 
sexual condition - R. ankefinensis being monoicous and 
R. fulvifolia dioicous. The thick-walled cortical cells of 
the stem of R. ankefinensis, strongly contrasting with 
the medullary cells, is also a good differentiating char- 
acter. Jones (1977) considered that the lobes of R. hol- 
Stiana were often caducous, but Grolle (2001) stated he 
had never seen caducous leaves on true R. ankefinensis. 


2. Radula appressa Mitt., Phil. Trans. Roy. Soc., 
London, 168: 397. 1879. 


Radula guineensis Steph., Hedwigia 23: 133. 1884. 
Radula mascarena Steph., Hedwigia 23: 134. 1884. 
Radula oblongiloba Steph., Hedwigia 23: 153. 1884. 
Radula angustata Steph., Bot. Jahrb. Syst. 8: 85. 1886. 
Radula molleri Steph., Sp. Hepat. 4: 169. 1910. 


Plants dull, dark or olive-green, strong main 
shoots 1.6—2.0 mm wide, pinnately or bipinnately 
branched, forming fronds to 3 cm long which 
adhere loosely to the substratum at their base but 
are free distally. Stems dark brown to black, 
tough, wiry, 0.15—0.20 mm in diameter, in cross- 
section with all cells greatly thickened at the an- 
gles and uniformly brown, the cortical layer 
slightly smaller than the inner cells but not other- 
wise different. Leaves approximate or slightly 
imbricate, the lobes often caducous, nearly flat, 
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oval, + falcate, 1.0-1.3 mm long x 1.1-1.5 mm 
wide. Lobules small, + rhombic, usually distant 
but sometimes overlapping each other slightly 
towards the apex of robust shoots, the keel form- 
ing an angle of 40—60° with the stem, the base 
arching to a variable extent across the stem, but 
usually not reaching the far side. Cells of lobe 15— 
22 um in diameter, thin-walled, without or with 
minute trigones, the cuticle finely papillose. Di- 
oicous. Perianths narrowly conical or oblong- 
conical, 2.7-4.5 mm long x 0.9-1.25 mm wide, 
the margins not keeled, longitudinal bistratose 
strands present in the proximal 0.3-0.5 of the 
perianth. 


On twigs of forest trees and shrubs, usually below 1000 
m, preferring sites with high humidity. A common spe- 
cies in West Africa (though often occurring in small 
amounts, mixed with other bryophytes), from Cameroon 
to Guinea, and in Rio Muni and the Gulf of Guinea 
Islands; also widespread elsewhere in tropical and 
southern Africa. In the field, the very dark wiry stems 
and the generally dark colour of the plants will distin- 
guish R. appressa from R. ankefinensis, It can be similar 
to small forms of R. boryana, but the latter species is 
distinguished by the form of the lobule, the distinctive 
stem section with 2-3 layers of cortical cells, and by the 
leaf cells with conspicuous trigones. Except for R. flac- 
cida, R. appressa is the commonest species of Radula in 
lowland West Africa. 


3. Radula boryana (F.Weber) Nees, in Mont., 
Ann. Sci. Nat. Bot., sér. 2. 18: 13. 1842; 
Jungermannia boryana F.Weber, Hist. Musc. 
Hep. Prodr.: 58. 1815. 

Radula bipinnata Mitt., J. Proc. Linn. Soc., Bot. 7: 166. 
1863 “1864”. 

Radula woodiana Steph., Sp. Hepat. 4: 158. 1910. 

Radula thomeensis Steph., Sp. Hepat. 4: 160. 1910. 

Radula sarogliae Gola, Mem. Reale Accad. Sci. Torino. 
ser. 2. 65 (1): 8. 1914 “1916”. 

Radula fusco-rufa Steph., Sp. Hepat. 6: 508. 1924. 

Radula multiramosa Steph., Sp. Hepat. 6: 512. 1924. 

Plants dark olive-green or brown, robust, regularly 

pinnate or bipinnate, the branches distant, forming 

long, loose, often pendulous, fronds to 10 cm 
long; plants varying greatly in robustness from 
slender forms with shoots | mm wide, to robust 
forms with shoots 2.5—-3.0 mm wide. Stems tough, 

glossy, dark brown to black, to ca. 0.3 mm in di- 

ameter; cortex of 2—3 layers of very thick-walled, 

dark brown cells with very small lumina, which 
are sharply differentiated from the larger, thin- 
walled, pale medullary cells. Leaves ca. 1.2-2.3 

mm long x 1.1-2.1 mm wide, approximate or 

distant, with a very short keel extending not more 

than 0.2 the distance from insertion to apex of 
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lobe, the base of the lobe arching beyond the far 
side of the stem on robust shoots, not reaching the 
far side on weak shoots and branches. Lobules 
rather small, varying from rhombic on weak 
shoots and not reaching the far side of the stem, to 
almost cordate on robust shoots and extending 
beyond the far side of the stem and extending 
downwards below the keel in a large auricle; in all 
these variations most of the area of the lobule, 
including the apex, lies against the stem. Cells of 
lobe with brown walls and well defined, often 
nodulose, trigones; cuticle smooth; oil bodies 
Radula-type, 1—5 per cell. Dioicous. Androecia in 
several pairs, intercalary. Gynoecia on short lat- 
eral branches, usually lacking innovations. Peri- 
anths very rare, broad oblong-conical, 2.5—-2.8 mm 
long x 1.3-1.8 mm wide, compressed at the shal- 
lowly and irregularly lobed mouth. 


On boles and large branches of forest trees in humid 
locations, apparently very local in West Africa from 
Cameroon to Sierra Leone and Guinea, and in Rio 
Muni, but sometimes common where it occurs; usually 
above 1100 m. It is abundant in many areas of tropical 
East Africa. R. boryana is a very distinct, large species, 
easily recognised in the field, and unlikely to be con- 
fused with any other when well-grown. Small forms 
can, however, be similar to R. appressa (see under the 
latter species). However, the several layers of small, 
very thick-walled cortical cells (stem section) in R. 
boryana are highly characteristic. 


4. Radula flaccida Lindenb. et Gottsche, in Gott- 
sche et al., Syn. Hep.: 726. 1847. 

Radula epiphylia Mitt. ex Steph., Hedwigia 23: 151. 1884. 
Radula foliicola Steph., Sp. Hepat. 4: 194. 1910. 

Plants green, flattened, richly branched, regularly 
pinnate and bipinnate, closely applied to the sub- 
stratum, robust main shoots ca. 1.9 mm wide. 
Stems green, ca. 80 um in diameter, notably thin, 
less than 7.5% of the width of the shoot, in cross- 
section with thick-walled cortical cells about the 
same size as the thin-walled medullary cells (or 
even slightly larger), the medulla only 3 cells 
across. Leaves 0.8—-1.2 mm long x 0.7—0.9 mm 
wide, complanate, flat, the base crossing the stem, 
the keel extending about 0.25 the distance from 
insertion to leaf apex; lobule small, rhombic, the 
apex prolonged forwards to form a short ‘snout’, 
parallel to the stem, the base not crossing the 
stem. Cells of lobe 16-20 um in diameter, thin- 
walled, without trigones; cuticle smooth; oil bod- 
ies Radula-type, 2—5 per cell. Vegetative repro- 
duction by large flat reniform gemmae, 0.5—0.8 
mm across at maturity, attached by a funnel-like 
base (perpendicular to the gemma lamina) to the 
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Fig. 129. Radula boryana. A: part of main axis in ventral view. B-D: leaves from - (B) main axis, (C) lower part of branch, 
and (D) upper part of branch. E: cells from mid-lobe. F: perianth and bracts. G: perianth. H: cross-section of perianth. A- 
E: Cameroon, Jones 297; F-H: Rwanda, de Sloover 12516. (from Jones, 1977). 


0.4 mm (C) 


Fig. 130. Radula flaccida. A: female plant in ventral view, with perianth (gemmae hidden). B: part of shoot in dorsal view, 
with mature reniform gemmae and incipient gemmae. C: gemma obliquely from below, showing funnel-like stalk attached 
to leaf margin. D-F: lobules. A: Nigeria, Jones 178? B,C: Uganda, Wigginton 5292d. D: Tanzania, Jones 2182 p.p. Nige- 
ria, Jones 178. (A from Jones, 1990a; B,C drawn by M.J. Wigginton; D-F from Jones, 1975). 
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Fig. 131. Radula fulvifolia. A: shoot in dorsal view. B: shoot in ventral view. C: leaf in dorsal view. D: leaf in ventral 
view. E-H: lobules on stems. A-H: St. Helena, Karisch 60. (from Miiller et al., 2001). 


=) 


Fig. 132. Radula quadrata. A: shoot in ventral view with perianth. B: shoot in ventral view. C,D: leaves. E,F: leaves with 
marginal gemmae. G: cells in mid-lobe. H,J: male bracts. A,C,D,G,H,J: Tanzania, Jones 1891; B: Cameroon, Jones 350; 
E-F: Tanzania, Jones 1925. (from Jones, 1977, as R. recurvifolia). 
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dorsal margin of the leaf lobe, the proximal part of 
the gemmae + appressed to the dorsal surface of 
the lobe. Dioicous. Androecia often very long, 
with up to 15 pairs of bracts. Perianths narrowly 
conical, 2.0—2.8 mm long x 0.40—-0.55 mm wide, 
pluristratose towards the base. 


Usually epiphyllous, often in large patches or even 
completely covering leaves; not uncommon on smooth 
bark but rare on rock. It is the commonest lowland spe- 
cies of Radula throughout the rainforest districts of 
West Africa, and amongst the commonest epiphyllous 
liverworts, found from Cameroon to Guinea and Sierra 
Leone, Rio Muni and the Gulf of Guinea Islands. It also 
occurs across the Congo Basin and in tropical East Af- 
rica. The remarkable reniform gemmae (with a ‘funnel’ - 
like constriction at their bases) distinguish R. flaccida 
from all other species of Radula, except R. pseudoflac- 
cida, which is known only from Tanzania. Gemmae are 
common and usually present, often in abundance. The 
very flat appearance and thin stems are also highly 
characteristic features. R. stenocalyx also produces large 
gemmae, but they are discoid and rounded to their at- 
tachment to the leaf, and are usually sparse in collec- 
tions. 


5. Radula fulvifolia (Hook.f. et Taylor) Gottsche 
et al., Syn. Hep.: 261. 1845; Jungermannia 
fulvifolia Hook.f. et Taylor, London J. Bot. 4: 
85. 1845. 

Radula meyeri Steph., Hedwigia 27: 62. 1888. 

Radula hans-meyeri Steph. ex S.W.Arnell, Svensk Bot. 
Tidskr. 54: 188. 1960, nom. inval. 

Plants medium-sized, brown or yellow-brown in 

the herbarium, irregularly or  subpinnately 

branched, the branches spreading, 2-8 mm long; 
shoots (1.3—)1.5—1.6 mm wide. Stems 0.13—0.20 

mm in diameter, 7 cells thick in cross-section, 

cortical and medullary cells + equal in size, thin- 

walled, lacking trigones (or with very small ones), 
cortical cells lightly pigmented. Leaves loosely 
imbricate to somewhat remote, the lobes convex, 
fragile, caducous, widely ovate, 0.7—0.8 x 0.6-0.7 

mm, apex rounded not incurved, dorsal base cov- 

ering most of stem width. Cells thin-walled, with- 

out trigones, in mid-lobe 13-15 um wide x 16-22 

uum long, marginal cells smaller, and basal cells 

larger; cuticle smooth. Lobules subrhombic, ca. 

0.3 lobe length, 0.2—0.4 mm long x 0.15—0.30 mm 

wide, the base rounded and extended at least 

partly across stem; apex blunt to subacute, often 
slightly prolonged; keel at about 40° to the stem, 
sinus very wide. Dioicous. Androecia terminal or 
intercalary on branches, with 24 pairs of bracts. 

Gynoecia terminal, with 2 innovations. Perianths 

flat-cylindrical, ca. 2.0-2.2 mm long x 0.7-0.8 
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mm wide, the mouth truncate. Vegetative repro- 
duction by caducous lobes of branch and stem 
leaves (leaving the lobule in situ), which some- 
times bear marginal rhizoids prior to detachment. 


Epiphytic on tree trunks, branches and twigs, and on 
rocks and soil, rarely epiphyllous; from the lowlands to 
2600 m. For many years, R. fulvifolia was thought to be 
confined to St. Helena, but is now shown to be synony- 
mous with the widespread R. meyeri (Grolle 2001). 
Records have been confirmed from Cameroon, Ghana, 
Ivory Coast, Rio Muni and Principe, from the Congo 
Basin, and from eastern to southern Africa. R. fulvifolia 
is a very variable species, but the caducous leaves and 
denuded branches in many collections give a good indi- 
cation that this species is to hand, and are especially 
frequent in weak forms. Until recently (Grolle 2001), R. 
fulvifolia (as R. meyeri) had been much confused with 
R. holstiana, but its dioicous condition, the strongly 
caducous leaves and the stem anatomy are key charac- 
ters separating them. Mature perianths of R. fulvifolia 
appear to be rare, and are known from only a few 
specimens. African plants with androecia are quite fre- 
quent, but those with androecia and gynoecia rarely 
grow intermixed. 


6. Radula quadrata Gottsche, in Gottsche et al., 
Syn. Hep.: 255. 1845. 

Radula recurvifolia Steph., Hedwigia 27: 63. 1888. 

Radula spongiosa Steph., Sp. Hepat. 4: 168. 1910. 

Radula pirottae Gola, Annali di Botanica, Roma 13: 69. 

1914. 

Plants relatively large, light green, soft in texture, 
branching irregular. Strong shoots 1.8-2.5 mm 
wide. Stems green, or older parts pale or medium 
brown, ca. 0.16 mm in diameter, in cross-section 
with all cells unpigmented and strongly thickened 
at the angles, cortical cells not differentiated from 
the medullary cells. Leaf lobes convex, imbricate, 
1.0-1.5 mm long x 0.8—1.2 mm wide, the base 
crossing the stem but not auriculate, the apex + 
decurved. Lobules large, the keel extending 0.5 or 
more the distance from the insertion to the leaf 
apex, the base arched across the stem, the apex 
nearly rectangular, but sometimes appearing al- 
most beaked in situ because of inflextions of the 
leaf margins. On weak shoots, leaves only ap- 
proximate, the distal margin hardly reaching the 
keel of the next youngest leaf, the base narrower 
and less ampliate, not reaching the far side of the 
stem. Cells thin-walled, in mid-lobe 15-25 um, 
without or with only small trigones. Gemmae 
small, simple, discoid, usually produced from 
apical leaf margin. Dioicous, but the sexes often 
mixed, and perianths frequent. Perianths oblong, 
compressed, 2.7-3.5 mm long x 1.0-1.5 mm 
wide, unistratose except at the keeled margins. 
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Fig. 133. Radula stenocalyx. A: female plant with perianth, in ventral view. B: male plant with androecium. C: sterile 
plant. D: leaves with gemmae. E,F: lobules. G: immature gemma and proximal half of mature gemma showing attachments 


to leaf margin principally by a single large cell. H: leaf cells. 


A,B: Cameroon, Dusén 453; C,D: Sao Tomé, Quintas; E-H: 


Cameroon, Jones 437. (A-D,H from Castle, 1939; E,F from Jones, 1975; G,H drawn by M.J.Wigginton). 


On tree boles and branches, on rocks and sometimes 
litter, usually in open, well illuminated sites and usually 
montane, (1 100—)1500—3200 m. It is especially charac- 
teristic of open forest and ericaceous scrub. Widely 
distributed in the East African mountains, but in West 
Africa known only from Mt. Cameroon, though doubt- 
less occurring elsewhere. The pale colour and marginal 
gemmae will assist in the field identification of this 
species. Stems with both cortical and medullary cells 
thick-walled (cross-section) occur only in this species 
and R. appressa in our area. 


7. Radula stenocalyx Mont., Ann. Sci. Nat. Bot., 
sér. 4. 3: 315. 1855. 

Radula tubiflora Steph., Hedwigia 31: 172. 1892 “tubae- 
flora’. 

Radula vaginata Steph., Sp. Hepat. 4: 167. 1910. 

Plants green, pinnately branched, closely adhering 

to the substrate; strong shoots 1.1—1.8 mm wide. 

Stems green, 60-80 um in diameter, notably thin, 

less than 7.5% of the width of the shoot, in cross- 

section with thick-walled cortical cells about the 

same size as the thin-walled medullary cells (or 

even slightly larger), the medulla only 3 cells 


across. Leaves 0.7—1.1 mm long, approximate, 
oval or oblong, lobe base not or scarcely crossing 
the stem, keel strongly convex. Lobules + oblong, 
the distal margin often with a broad papilla-tipped 
tooth (Fig. 133E) and an inflection proximal to the 
slightly beaked, obtuse, often papilla-tipped apex. 
Cells in mid-lobe 15—25 um in diameter. Vegeta- 
tive reproduction by large discoid gemmae, 
rounded at their base, which are attached to the 
dorsal margin of the leaf lobe, the base of the 
gemma attached to the lobe margin principally by 
a single large cell, the proximal part of the gemma 
not, or hardly overlapping the lobe to which it is 
attached. Dioicous. Androecia with up to 10 pairs 
of bracts. Perianths about 2.5 mm long x 0.5 mm 
wide, narrowly conical, pluristratose near the 
base. 


Mainly epiphyllous in humid locations, but also on bark. 
In West Africa, there are scattered records from Camer- 
oon to Guinea, Rio Muni and Sao Tomé. It is much 
more local than R. flaccida in West Africa, and usually 
occurs at higher elevations, though both species have 
been found growing together near sea level in western 
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Fig. 134. Radula voluta. A: habit. B: part of main axis in ventral view. C: part of main axis of a weak shoot. D: part of 
even weaker main axis. E and F: upper and basal part of same main axis. G: strongly imbricate lobules on upper part of 
strong shoot. H: lower part of same shoot with distant lobules. J: part of branch. K: leaf from strong shoot with imbricate 
lobules. L: basal part of same shoot with distant lobules. M: perianth. A,C,D: Tanzania, Pécs 6718Y: B: Uganda, Esterhuy- 
sen 25242; E,F: Tanzania, Pécs 6191AG; G-J: Tanzania, Jones 1906; K,L: Malawi, Jones 743A; M: Tanzania, Jones 19/1. 
(from Jones, 1977, A-F as R. allamanoi, G-M as R. stipatiflora). 


Ghana. R. stenocalyx resembles R. flaccida in most 
respects, but differs in the shape of the lobule, which is 
oblong rather than rhombic and not prolonged at the 
apex, and in the gemmae being discoid (rounded to their 
attachment with the leaf, not reniform-incised). The 
gemmae are less freely produced than they are in R. 
flaccida, sometimes very rare in a collection, and are 
much less conspicuous. However, in the absence of 
gemmae, the form of the lobule will serve to separate 
the two species. 


8. Radula voluta Taylor ex Gottsche ef al., Syn. 
Hep.: 255. 1845. 

Radula macroloba Steph., Bull. Soc. Roy. Bot. Belgique 
31: 121. 1892. 

Radula newtonii Steph., Sp. Hepat. 4: 149. 1910. 

Radula stipatiflora Steph., Sp. Hepat. 4: 159. 1910. 

Radula allamanoi Gola, Mem. Reale Accad. Sci. Torino 


(ser. 2) 65(1): 8. 1914. 
Radula multiramea Gola, Nuovo Giorn. Bot. Ital., ser. 2. 
27: 246. 1920. 
Radula macroloba f. gigantea S.W.Arnell, Bot. Notiser 
110: 25. 1957, nom. inval. 
Plants small or medium-sized, pale- or yellowish- 
green, soft in texture and often rather flaccid, 
fronds distantly or sometimes closely pinnate, 
fronds to 4 cm long, main shoots 1.5—3.0 mm 
wide. Stems soft, green to pale brown, 0.2-0.3 
mm in diameter, in cross-section with thick- 
walled, brown cortical cells sharply differentiated 
from a medulla of much larger, thin-walled cells. 
Leaf lobes flat or gently convex, approximate to 
imbricate, ovate, sparingly caducous; on main axis 
1.0-1.6 mm long x 0.7-0.9 mm wide, the apex 
rounded, often decurved, the base auriculate and 
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ampliate, often crossing the stem and widely ex- 
tending beyond it; keel extending 0.3—0.4 the dis- 
tance from insertion to leaf apex. Lobules usually 
slightly wider than long, convex, strongly ampli- 
ate and auriculate, exceeding the stem, and on 
strong shoots often extending far beyond it, the 
distal margin strongly arched, then straight to the 
apex, which is sometimes extended into a slight 
beak. Branch leaves smaller, with lobules less 
ampliate and auriculate. Lobe cells (15—)18—25 


209 


and on litter and amongst herbage; montane, mostly 
1600-3930 m, occasionally at lower elevations. In West 
Africa, it has been recorded only from Bioko; elsewhere 
in Africa from Ethiopia to South Africa and on the East 
African Islands. R. voluta is readily differentiated from 
allied species by the pale colour, the strongly ampliate 
and auriculate lobules widely crossing the stem, and by 
the stem anatomy. As for most species of Radula, it is 
important to examine well-grown plants, especially 
main stems, as diagnostic features may not be seen in 
slender shoots. In the latter, the lobules are small, do not 


cross the stem and are not auriculate. Furthermore, ca- 
ducous leaves may be abundant in depauperate plants, 
and such plants could be mistaken for forms of R. ful- 
vifolia. Larger and more robust forms of R. voluta were 
formerly named as R. allamanoi, and occur at high 
elevations on mountains in East Africa. Such plants may 
be up to 10 cm long and 3-6 mm wide, with leaf lobes 
more than 2.5 mm wide. 


um in diameter, trigones absent or minute. Di- 
oicous. Androecia on lateral branches, with 2-8 
pairs of bracts. Gynoecia with 1—2 innovations. 
Perianths 2.5-6.0 mm long x 1.0—-1.8 mm wide, 
conical or upper part oblong. 


Usually epiphytic on bark in humid locations, on rock, 


PORELLACEAE Cavers 


A family in which three genera have been described - the large genus, Porella, and two monospecific, 
non-African genera, whose distinction from Porella at the generic level is, however, disputed. For Afri- 
can taxa, the characters of the Porellaceae are those of Porella described below. 


Literature: Schuster (1980a). 


PORELLA L. 


Plants robust, dark green or brown (never red or violet), fronds regularly pinnate or bipinnate, several 
cm long; branches Frullania-type on intact stems, but lateral-intercalary branches develop on decapi- 
tated stems. Leaves incubous, complicate, with a large dorsal and a smaller ventral lobe; dorsal lobes 
oval or ovate, imbricate, the ventral lobes lingulate, joined to the lobe by a very short keel and inserted 
partly on the stem, the insertion decurrent towards the base of the stem. Oil bodies mostly Massula- 
type. Underleaves entire or dentate. Dioicous. Androecia and gynoecia on short branches. Perianths 
imperfectly trigonous, with ventral keel, the mouth wide. Vegetative reproduction unknown. 


Porella probably contains about 50-70 species worldwide, though more than 100 have been described. Ten species 
have been described from sub-Saharan Africa. The genus is very easily recognised by the habit, and by the lingulate 
ventral lobes (not forming a water-sac) lying close to the stem. However, species are difficult to define because of 
their great plasticity, and specific distinctions are often subtle. A reassessment of African species is needed, as also 
of species from other tropical areas. The leaves, lobules and underleaves are liable to vary greatly within a species, 
from being quite entire to spiniformly dentate, and also in such details as undulation and recurvature of margins. 
Features such as the general shape or relative proportions of the organs, or in some instances chemical properties, 
can be helpful in identification. For example, one African species, P. capensis (Gottsche) Mitt., has cell walls which 
stain blue with iodine in aqueous potassium iodide. Perianths are very rare in African species, and it is not known 
whether they might afford useful characters to distinguish species. 

Only one species, P. subdentata (Mitt.) Steph., has been recognised in West Africa, but it is possible that P. 
abyssinica (Nees) §.W.Arnell also occurs in the region. The latter species is larger, browner and glossier than P. 
subdentata, the leaves, underleaves and lobules being quite entire (except at the base), and the lobules almost equal 
the underleaves in size. In measuring the dimensions of the underleaves and lobules it is important that they should 
be detached and flattened, and that allowance should be made for any recurvature of the margins. The widths given 
in the following description are at the widest part of the organ. 


Literature: Jones (1963). 


1. Underleaves (1.8—)2.0—2.5 x as wide as stem; plants yellowish or brownish; lobes, lobules and un- 
detléaves entire (except sometimes AtBase),cc).;...<<:.dcstvets- Radel nce vere tease soPsk a aces -ceese (P. abyssinica) 
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1. Underleaves less than 2 x width of stem (if wider, then apices of lobes, lobules and underleaves den- 


tate) *plants- green” AT See ee... eee AER) entree: bees Berend dain 2 
2. Underleaves 1.0-1.6 x width of stem; lobules narrower than or equalling stem width; lobes, lobules 
and underleaves-t. dentate, or entirex=.....2,.c..0......ch meee P. subdentata var. subdentata 


2. Underleaves 1.7—2.5 x width of stem; lobules much wider than stem; lobes, lobules and often under- 


leaves:stronglysdentate Ww. .t2)ts. oh ese Beek 


Hemet eee een en eee eeseeesene 


P. subdentata var. camerunensis 


1 mm (B-k) 


Fig. 135. Porella subdentata var. subdentata. A: portion of shoot in ventral view. B-D, E-G, H-K: associated lobes, lob- 
ules and underleaves. A: Dem. Rep. Congo, de Witte 06003; B-G: Nigeria, Jones 917 (B-D and E-G from different stems); 
H-K: Nigeria, Jones 990. Porella subdentata var. camerunensis. L-N, P-Q: associated lobe, lobule and underleaf. R: 


portion of shoot. L-N: Cameroon, Jones 346, P-R: Cameroon, Jones 292. (from Jones, 1963). 


1. Porella subdentata (Mitt.) Steph., Hedwigia 
30: 203. 1891; Madotheca subdentata Mitt., J. 
Proc. Linn. Soc., Bot., 7: 167. 1863 “1864”. 


Madotheca thomeensis Steph. ex Paris, Rev. bryol. 31: 90, 
123. 1904, nom. inval.; Madotheca thomeensis Steph., 
Sp. Hepat. 4: 256. 1910. 


Plants dark green, fronds bipinnate, 4-10 cm long 
and 2—3 cm wide; strong shoots 2.5—3.5 mm wide. 
Leaves imbricate; lobes triangular-ovate, 1.5—2.5 
mm long, 1.5—-1.8 x as long as wide, tapering 


slightly from a broadly rounded, sometimes 
auriculate base to a broad, rounded apex, which 
may be entire or denticulate. Cells in mid-lobe 
18-22 um wide x 23-27 um long; oil bodies Mas- 
sula-type, 3-14 per cell. Lobules lingulate, 1-2 x 
as wide as the stem, 1.3-2.5 x as long as wide 
(sometimes narrower in depauperate shoots), 
varying from entire to spiniformly dentate, at the 
base expanded on both sides into + laciniate auri- 
cles. Underleaves 1—2.5 x as wide as the stem, 
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0.8-1.1 x as long as wide (measured from the 
middle of the insertion to apex and across the 
widest part, usually near the base, in a detached 
and flattened underleaf), the apex rounded, de- 
flexed, entire or irregularly denticulate with pa- 
pilla-tipped teeth, the sides plane to widely revo- 
lute, the base decurrent in wide + laciniate auri- 
cles, often with paraphyllia around them. Di- 
oicous. Lobes and lobules of female bracts usually 
strongly spinose-dentate, always bearing some 


On tree boles and rocks, local but usually abundant 
when present, usually montane, though sometimes oc- 
curring nearly at sea level. In West Africa, var. subden- 
tata is widespread from Cameroon to Sierra Leone, and 
on the Gulf of Guinea Islands; it is also widespread in 
central and eastern tropical Africa. Var. camerunensis 
E.W.Jones has been recorded only from Cameroon, 
Ghana and Bioko, and may be distinguished by the 
characters in the key. However, it is not clear to what 
extent these two varieties are genotypic. Intermediate 
forms occur, and there seems to be no geographical 


separation, though the typical variety is much the com- 
moner and most widely distributed. Leaves always be- 
coming more dentate approaching a gynoecium, the 
female bracts and bracteoles being strongly spiniformly 
dentate. 


spinose teeth on sides and apex. Mature perianths 
oval, slightly contracted towards the mouth, 
strongly inflated below, compressed above; mouth 
ciliate-dentate, the cilia 3-9 cells long. 


JUBULACEAE Klinggr. 


(Frullaniaceae Lorch) 


The Jubulaceae are strongly differentiated from other families of hepaticae by many features, the most 
striking of which is the presence of a small ventral lobule which is almost free from the dorsal part of 
the leaf (= lobe), forming a water-sac. Members of the Lejeuneaceae also have a water-sac, but it is 
formed from both the (dorsal) lobe and the (ventral) lobule. 


A family of 3-5 genera worldwide, of which only Frullania occurs in Africa. 


Literature: Schuster (1992a). 


FRULLANIA Raddi 


Plants usually reddish, reddish-brown, purplish or blackish, sometimes dull green, creeping, ascending 
or pendent, regularly or irregularly pinnately branched. Branches usually Frullania-type, but in some 
species Lejeunea-type branches freely produced, as also they are on broken stems of plants which nor- 
mally produce Frullania-type branches. Leaves incubous, with a very short, subtransverse insertion; 
lobe usually ovate-orbicular, the apex rounded to acute or acuminate, the margins entire, rarely toothed, 
the dorsal base truncate, rounded or auriculate; lobules usually very close to the stem, saccate or lami- 
nal, sometimes + flat; stylus usually linear and minute, sometimes large. Cells usually with trigones and 
intermediate thickenings, the trigones often confluent, the cell walls often irregularly sinuose; ocelli 
sometimes present; oil bodies rough Jungermannia-type, sometimes segmented, Calypogeia-type. Un- 
derleaves usually 2-lobed, sometimes shortly so. Hemiphyll (first branch underleaf) anomalous in 
structure, comprising two parts: a saccate or explanate dorsal part, and an entire or divided ventral part. 
Dioicous or autoicous, rarely paroicous. Androecia globose, usually on very short, male branches. Gy- 
noecia on short or elongated shoots, innovations rarely present. Perianths flattened or inflated, usually 
trigonous (i.e. with 1 ventral keel), or with 2 ventral keels, (rarely with up to 10 keels), the mouth con- 
tracted into a rostrum. Seta massive, of numerous rows of cells. Capsule subspherical, wall bistratose; 
spores large, often germinating before dehiscence. 


A very large, predominantly tropical genus, with about 300 species currently accepted. About 40 species are recog- 
nised from sub-Saharan Africa, 21 or 22 of which are known from West Africa. Several other species which have 
been described from Africa are poorly known and some not studied since they were first recorded (some in the 19th 
century), and it is possible that some of these unstudied species may come to be recognised as valid. However, the 
excellent treatments of African taxa by Vanden Berghen (1976, 1982) means that Frullania is much better known in 
this continent than in many other tropical areas. The genus is very common and widespread, found on bark and rock 
in a wide range of rather open habitats: in evergreen or deciduous forests, scrubby vegetation, plantations, pastures, 
savanna and on road banks; also on fine twigs and living leaves; 0-4000 m. Most species are intolerant of low light 
intensity, and in high forest are often largely confined to the canopy, or occur lower down on trees in gaps or at the 
forest edge. 
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Frullania is easily recognised by the usually reddish, purplish or blackish pigmentation in many species (proba- 
bly an adaptation to growth in direct sunlight), the pinnate branching, the incubous leaves with entire margins, and, 
especially, the lobules which are involuted-saccate and not, or hardly, connate with the lobe. The shape of the lobule 
varies considerably and is an important subgeneric character. The saccate lobule of Frullania differs from that of 
the Lejeuneaceae in that it is formed by the involution of the lobule, with both dorsal and ventral surfaces formed by 
the lobule. The lobule of the Lejeuneaceae is merely folded under the lobe so that the dorsal face of the sac is 
formed by the lobe. Sometimes the involution of the lobule is incomplete, so that the lobule takes the form of a 
flattened or concave (canaliculate) lanceolate lamina, or of some intermediate condition. These forms of lobule are 
liable to occur in most species in response to high air humidity or low light level, especially in subgen. Trachycolea, 
and they are commoner on main axes (especially below gynoecia) than on lateral branches. As the lobule provides 
important taxonomic characters, the difficulty of identification is increased considerably when only the flattened 
form of the lobule is present, and such forms may be unidentifiable to species. 

Apart from its lobule, the genus is characterised by the form of branching which has become known as ‘Frulla- 
nia-type’, in which a branch arises shortly behind the growing point of the stem from cortical cells which would 
otherwise have produced the ventral half of a leaf - in the case of a 2-lobed leaf, the ventral lobe. Thus the base of 
the branch is subtended by a leaf which has no ventral lobe (= no lobule in Frullania). 

The leaf at or near the base of the branch (ventral-abaxial side) has been referred to variously as the ‘initial 
branch appendage’, the 'first branch underleaf (e.g. Konrat & Braggins, 2001), or the 'hemiphyll' (Vanden Berghen, 
1976), and can be of value in differentiating species. It consists of a lobule (which may be identical to the lobules of 
normal leaves, or be modified to a greater or lesser extent, even taking the form of a flat lamina) and a ventral lam- 
ina (which may be widely ovate to narrowly lanceolate, and entire or bifid). On cursory examination, the hemiphyll 
lobule (when saccate) looks as though it might belong to the leaf subtending the branch (i.e. the lobe in which the 
lobule has been replaced by the branch), but which is in fact quite free from it. Instead it is connected to the ventral 
lamina. When bilobed, the ventral lamina of the hemiphyll may look like a deformed underleaf, and indeed the 
hemiphyll is often interpreted as being a modified underleaf displaced towards the abaxial (lower) side of the 
branch. The hemiphyll may be covered by the adjacent stem underleaf, so to examine it, the overlying underleaf 
must be dissected away, care being taken not to remove the hemiphyll lamina as well. In the literature, the hemi- 
phyll has sometimes been referred to as the 'half-leaf', but since the leaf subtending a branch (i.e. in which the lobule 
is replaced by the branch) is also in effect a half-leaf, the use of this term could lead to confusion. 


Literature: Schuster (1992a), Vanden Berghen (1976; 1982), Yuzawa (1991). 


The intrageneric classification of Frullania remains a matter of debate. The genus has been divided in a 
number of ways, and 15 or more subgenera have been described worldwide. In his study of African 
species, Vanden Berghen (1976) recognised only three subgenera, merging subgen. Diastaloba Spruce 
and subgen. Meteoriopsis Spruce into subgen. Frullania, and subgen. Chonanthelia Spruce into subgen. 
Trachycolea Spruce. Vanden Berghen is followed here, except for the additional recognition of subgen. 
Chonanthelia. 


KEYS TO THE SUBGENERA AND SPECIES OF FRULLANIA OF WEST AFRICA 


1. Lobules asymmetric, upper part inflated (saccate), lower part laminal, dorsal surface of lobule larger 
than ventral surface, connected + broadly to lobe; innermost female bracteole broadly connate with 
adjacent, bract/lo bles aoge, «gee Be opis o-tecsrs tates os re a, eae es a subgen. Chonanthelia 

1. Lobules symmetrical, saccate, dorsal and ventral surfaces + equal in size, slightly attached to lobe or 
entirely free from it; innermost female bracteole almost free from, or narrowly connate with, adja- 
cent braet lobules writ train ais hh ee Sire ON ee eee yan | aes Ps 

2. Lobules forming a sac or hood, often rostrate, usually less than 1.5 x as long as wide; perianths usu- 
ally trigonous or with 2 ventral keels, smooth or verrucose; lobes lacking ocelli absent .................06 

Lac aiub etvanshgetecs Pita Laie us ete tie dia pe I ae ao a A pee Ml ae ee ed subgen. Trachycolea 

2. Lobules claviform or subcylindrical, not rostrate, usually at least 1.5 x as long as wide; perianths 
usually trigonous and smooth; lobes with or without OCeLILi .........ccccessceeseeeeseceenseeenseetseeeeeeesaeeessees 3 

3. Axis of lobules parallel to stem, or forming an angle of less than 90° with it; mouth of lobule directed 
towards base of plant or towards stem; lobes rounded or apiculate-mucronate at apex; ocelli some- 
fimes present !iiw,,. Jehan file eR Rh wee BR Beret ree ae subgen. Frullania 

3. Axis of lobules forming an angle greater than 90° with stem; mouth of well developed lobule di- 
rected towards stem apex; lobes not apiculate or mucronate at apex; ocelli absent ..............::::cesceeees 

subgen. Homotropantha 


SRR ERE eee H EEE EEE E EEE E HE EEE HEHEHE EEE HHEEHES HHO EEH EEE HEEEES SEES HEHEHE ESEEH EEE E EEE E HEED 
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The following key to species is based on Vanden Berghen’s key (1976), simplified by omitting refer- 
ences to the species that are not known from our area. It should be emphasised that, as many of the spe- 
cies are very variable, the key may fail when an atypical specimen is to hand, and must be used in con- 
junction with the species descriptions and figures. 


— po 


. Mouth of lobule sac directed towards apex of stem, sac pendent below lobe .............. 21. F. nodulosa 
. Mouth of lobule sac directed towards base of stem, sac not pendent below lobe ..............0...:::00000e 2 
. Lobules subcylindrical or clavate, mostly more than 1.5 x as long as wide, not rostrate (subgen. 


TULL ORs SOO Coe OTE NTN RC TEN Se REN Nee oT A eee ii ot ees Me coos en nbiacbudteededs 3 


. Lobules helmet-, bell- or cap-shaped, mostly less than 1.5 x as long as wide, often rostrate (subgen. 


Chonaninelig andsubpens bTACHYCOIE) cctre. eT ee Os Beg ee ass 15 


3. Lobules parallel to stem, or diverging from it at an angle of less than 30°; sometimes on branch 

leaveszapex: oflobuleanclined:towards steémicne. to.) e ae eee pee mere Men See Rows a nth. ees 4 
Ssobulesidaversine tromustenrab an anole: Of 30—O02 Rater mit ere teenie ovt, cotnatieuates deerse 12 
4. Lobes of at least branch leaves mucronate, apiculate or acuminate .............ccccceeseeseeseeeseeeseeeeeneeeseens 5 
4. Lobes mostly rounded at apex, but sometimes mucronate, especially near gynoecia or on ultimate 

LOTR MS cB ANT oi ue ree ear RAE ee ee nae Re A De ein nn 9 
>: Ventral‘ lamina ‘of-hemiphyll 2-lobeds plants ‘autOicOus: 2 ..i.-c0stesastaseete sued evecaestiaaeee festedtecssecs eteete faeces 6 
>sVentrallaminaothemiphyll-entire;plantsidioicOus Mes. e.15-2. ees. ee ee Sees eons 7 
6. Stalk of lobule equal to or longer than diameter of lobule; underleaves (1.5—)2—3 x as wide as stem ... 

Pty Ee aot I A co on A ERE A A EEOC eh PE ee A 3. F. apiculata 
6. Stalk of lobule shorter than diameter of lobule; underleaves (2—)4—5 x as wide as stem ... 9. F. serrata 
7. Lobule not extending: beyond-ventral margin of lobe. 10.2200. 0 0. escdeceeeceteegeecsdestoesesteees 1. F. angulata 
f-Lopuleextendingibeyondr ventral maroimof lobes e8 2.8 ails teeta. ey ere tice os secec eR san ceus 8 
8. Dorsal base of lobe truncate or weakly convex; underleaves 2—3 x as wide as stem; plants relatively 

slender, the width of main axes (0.65—)0.8—1.1(—1.3) mam ..............:.0:cccccccssssesrecesseeesee 2. F. apicalis 
8. Dorsal base of lobe strongly convex; underleaves 3-5 x as wide of stem; plants relatively robust, the 

WAGLIOL Main: axes OS —) te O— 4 (1G) MINS nn. ceseeeeaeescscencce vonarstncobccssseees eee ene dates 8. F. schimperi 
9. Plants autoicous; perianths compressed, ventral keel lacking or low and obtuse ............ 4. F. eplicata 
9 Plants diorcous: perianths with 1—2 well defined ventral keels: .12....5....1.:--ccecccee sete seecesecesusdonetseeesens 10 
lO zBemanthsawithaloventral keele(petianth trig OMOUS)) ©... stresses, nacee<-tervepttsrcede rotesseeaz7- cee onsale eeueeeneuls i 
HOSReriantisrwmithwe > wenudlikee ls. ob Sian 6. ese here ion te SPR ene, Pe Re eee cee een, 1] 
11. Plants relatively robust (shoots (0.8—)1.0-1.5 mm wide); lobules 1.5—1.8 x as long as wide, often 

widened towards mouth; leaves not caducous, lacking gemmae ..............::eeeeeeeee: 20. F. variegata 
11. Plants relatively slender (shoots (0.4-)0.6—0.7(-1.1) mm wide); lobule to 1.5 x as long as wide, 

often narrowed towards mouth; leaves often caducous, their margins often either bearing gemmae or 

WithrenlarvediceMsithauelVe TSG ORC CMMMACE sec. -.2.ccccesssoseecectceesaseattveecebonceretesersens 17. F. obscurifolia 
12. Apex of leaf lobes on main stems mucronate or apiculate; plants autoicous ............... 3. F. apiculata 
12. Apex of leaf lobes on main stems rounded; plants di0iCOUS ............. cece sess eeeseeeeeeeeeescneeaeeeeeaeees 13 
13. Base of leaf lobes with a sharply defined group of large, strongly pigmented, bright mahogany-red, 

purplishtonbre wnrish Cells [ackin raters Ones rere ts. .ccceyecs c-cteeoc-onsac Fapgnconetacees casebdaet ned cons 7. F. purpurea 
isms ascomleat lobes lacking stron ehyapipimented: Cells: §..1.:01,4...2. tenses gov eg -gdeees oeteek- nes ence esas cn saat? 14 


14. Main shoots 1.4—-1.7 mm wide; lobes with a dorsal appendage, basal cells not enlarged; lamina of 


hendiphayleeitine ums Per: Se eee MR IS, NN Ces asas setae cbt oe. Sm Meee MER ic 6. F. letestui 


14. Main shoots 0.6—-0.9 mm wide; lobes lacking a dorsal appendage, basal cells enlarged, with nodu- 


lose trigones, not or only weakly pigmented; lamina of hemiphyll 2-lobed ............. 5. F. gabonensis 


15. Dorsal portion of lobule clearly larger than ventral portion (i.e. lobule with distinct longer laminal 


part as well as shorter saccate part), partially joined below the stalk to the ventral margin of the lobe 
and forming a keel; perianths smooth, never obviously triZONOUS ...............cccccscesceccesceseeseesceseeseess 16 


15. Dorsal portion of lobule usually about the same size as ventral portion, but if larger, then not joined 


below stalk to ventral margin of lobe and not forming keel; perianths trigonous or not, usually ver- 
MUS SG Serre ee on eee ee Meee rete eyecare eae MO Tee OO 5 ors ot wcnn ibod Fog uinh a Ec Wet Wats v's» Vosan'e elinsavdinc¥ovvnasyetbenns 19 


16. Dorsal portion of lobules more than 1.5 x as long as ventral portion, forming a relatively long union 
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16. 


26. 


. Plants autoicous, the androecia borne on short lateral branches; perianths with 8—10 keels 


. Underleaves 1.25—3 x as wide as stem, 2-lobed for 0.25—0.5 their length; perianths pyriform 


. Perianths trigonous, with 1 ventral keel, + rough with short processes; plants dioicous 
. Perianths with 2—3 ventral keels; plants autoicous or dioicous 
. Plants large, main shoots (1.3—)1.8—2.4(—3.0) mm wide; leaf lobes with many median cells more 


. Stylus large, ligulate, 3-6 cells wide at base 
. Stylus small, either setaceous or if narrowly lanceolate or ligulate, only 2—3 cells wide at base .... 25 
25: 
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(keel) with ventral margin of lobe, free dorsal part usually extending beyond ventral margin of lobe 

se dellencatcadborguelts fetcegeacedestessobaveeeegeS Rcd race MORERCUEC, om. keicth RO. AuarWerts, SRE Ee UNNI os in IEP ee een aaee e oe 17 
Dorsal portion of lobules less than 1.5 x as long as ventral portion, forming relatively short union 
(keel) with ventral margin of lobe, free dorsal part not extending beyond ventral margin of lobe . 18 


. Plants paroicous, male bracts situated immediately below gynoecial bracts; perianths with 4 or 5 


keels, 2 of them ventral 12. F. riojaneirensis 


ere ee eee ee eee eee eee eee eC reer e ee ee eee e ee eee ere ee eee ere eee rere eee eee rere ee rere 
eee ee eee eee 


10. F. arecae 


Ree meee e eee eRe REE HEHEHE HOHE EEE EEE EEE SHR EE EES HSE E EEE EHS E EEE EE EEE ESOS ESSE EEE OEE EEESE EEE EEEEE HEE EEEE EES EEEEE ESSE EEE EES 


. Underleaves (2—)3—5 x as wide as stem, 2-lobed for 0.1—0.2 their length; perianths subcylindrical ... 


RRR eee eR Ree eee EOE EEE m He eR EERE HEHEHE Eee EE EHH HEHEHE SHEESH EEE HEHE EEE E DEES EEE E SEES SHEE EEE DEES HEHEHE EEE EEO EEEE SEES ESE DEES 


11. F. depressa 


jae eGataae coat ME ee pra OE em at an ee ties, clas ree Sate i MRE, mrvlla wlll lee divers Uy mee eee mee 4 le ES 13. F. trinervis 


Rostrum of lobules projecting beyond margin of lobe; plants dioicous 
Rostrum of lobules not projecting beyond margin of lobe; plants autoicous or dioicous 


ete eee eee e eee eee eee eee eeeeeeeaee 


. Underleaves 2-lobed for 0.3—0.35 their length, margin mostly with a coarse tooth on each side; peri- 


anths with 2—3 undulate-crisped ventral keels 15. F. diptera 


eee eee eee Creer eee eee ee eee eee ee eee ee ee eer eee eer eee ee eee 


. Underleaves 2-lobed for 0.1—0.2(-0.25) their length, margin without teeth; perianths trigonous, 


19. F. spongiosa 
22 
24 


rough-verrucose 


eee e eee eee CeCe CeCe Cee EPEC eee eee ree Cereerererrr rece eee rere eee errr errr errr rec er ere errr eee eee eee eee eee ee 
eee w eee wen eeees 


meee eee eee eee eee meee a eases eee tees ee eeeeeeneeee 


than 30 um long 14. F. caffraria 


errr eee eee eee eee eT eee Pere Cee eee CeCe errr errr rr eee eee C eer rrerrr errr ree reer errr eee reer errr errr errr ery 


. Plants smaller, main shoots (0.7—)0.85—1.8(—2.0) mm wide; leaf lobes with few median cells as long 


as 30 um 28 


eee eee ee Pee CeCe eee eee CCPC ECC CeCe eee eee eee eee eee errr eee reer eee rere rr rerrer reer rrr reer rere errr rrr rere errr errr rrrer err rere eee eerie rey 


. Moist lobes squarrose; underleaves longer than wide; rostrum of lobules rarely projecting beyond 


lobe 16. F. ericoides 


SESS E RSS e eee eee eee e eee SED EEE e Ee een eee EeESSEEEESESEESEDESESEESESESEEESESSESEESSESESESSSSEEESESEEESEDESESESSESSSEESEEEEEEEED 


. Moist lobes flat or slightly convex; underleaves wider than long; rostrum of lobules often projecting 


See Rete eee eee meee EHH EEE H EEE E AHH EE EEEE EEE EEEH HEE EEEE EEE EEESE HEED EOE ED EEE EE EHEE EEE E EEE EEE EE 


19. F. spongiosa 
18. F. socotrana 


beyond lobe 


eee P eee ee EOE CCC ECO C CeCe eee Eee eee eer eee eee eee 


Rostrum of lobules large, usually projecting beyond ventral margin of leaf lobe; ventral lamina of 
hemiphyll 2-lobed; plants dioicous 15. F. diptera 


eee eee CeCe ee eee reer eee eee eee Ceerererrr errr errr rer errr r rere rece ee ee eee errr 


. Rostrum of lobules lacking, or small but not projecting beyond ventral margin of leaf lobe; ventral 


lamina of hemiphyll entire or 2-lobed; plants autoicous or dioicous 


Poeeeeee eee EeeOeCUUCOreerrr rrr rere eee eer eee ess 


. Dorsal surface of lobules not longer than ventral surface, shortly joined to lobe; lobules not or 


weakly rostrate; margins of lobes usually with enlarged gemma-initial cells or with gemmae; lobes 
often caducous; ventral lamina entire; plants dioicous 17. F. obscurifolia 
Dorsal surface of lobules longer than ventral surface; lobules often distinctly rostrate; margins of 
lobes lacking gemma-initial cells and gemmae; leaves not caducous; ventral lamina of hemiphyll 2- 
lobed; plants autoicous 13. F. trinervis 


Poeeee eee eee ee CeCe EOC Cererrrrr eerie reer rary 
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subgen. Frullania 


1. Frullania angulata Mitt., J. Linn. Soc., Bot. 7: 
169. 1863 “1864”. 


Frullania varia Gottsche, Abh. Naturwiss. Ver. Bremen 7: 
363. 1882. 

Frullania elliotii Steph., Hedwigia 33: 153. 1894. 

Frullania laxepinnata Steph., in Engler, Pflanzenw. Ost- 
Afrikas C: 65. 1895, nom. nud. [non Steph. 1911}. 

Frullania holstii Steph., Hedwigia 33: 158. 1894. 

Frullania goetzeana Steph., Bot. Jahrb. Syst. 30: 261. 1901; 
Frullania angulata var. goetzeana (Steph.) Demaret et 
Vanden Berghen, Bull. Jard. Bot. Etat Brux. 20: 9. 
1950. 


Frullania jungneri Steph., Sp. Hepat. 4: 482. 1911. 

Frullania newtonii Steph., in sched. [non Steph., Sp. Hepat. 
4: 592. 1911]. 

Frullania subatrata Steph., Sp. Hepat. 4: 592. 1911. 

Frullania kizarensis Steph., Sp. Hepat. 4: 549. 1911. 

Frullania cordifolia Steph., Sp. Hepat. 4: 683. 1911. 

Frullania hispida Steph., Sp. Hepat. 4: 685. 1911. 


Plants dark brown, rarely green, slender, very 
laxly pinnate and bipinnate, forming pendent 
fronds 10-20 cm long, or loose clumps; main 
shoots (0.8—)1.0—1.8(—2.2) mm wide, stems often 
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Fig. 136. Frullania angulata. A-C: shoots in ventral view. D-G: leaf lobes. H-L: underleaves. M,N: hemiphylls. P: female 
bract. Q,R: female bracts and bracteole. S: perianth. T: cross-section of perianth. A: Dem. Rep. Congo: Humbert s.n.; 
B,D,E,H,Q: Dem. Rep. Congo: De Sloover 12812; C,F: Nigeria, McFarlane 390; G,K,L: Tanzania, Goetze s.n. (type of F. 
goetzeana); J,N: Zimbabwe, Vanden Berghen 240; M: Tanzania, Pécs 6767A; P: Madagascar, Borgen s.n; R-T: Tanzania, 


Jones 2000. (from Vanden Berghen, 1976). 


zigzag. Leaf lobes (0.8—)1.0—1.3(—2.0) mm long x 
(0.6—)0.7-0.9(-1.5) mm wide, widely spreading 
when moist so that the mucronate or apiculate 
apices are conspicuous, the base auriculate; when 
dry rolled around the stem. Lobules 0.20—0.35 
mm long, 2.5-4.0 x as long as wide, the mouth 
not projecting beyond the margin of the lobe. Un- 
derleaves 2~—3(-4) x as wide as the stem, 2-lobed 
for 0.3—-0.4 their length, the lobes usually acute, 
the margins + revolute, auricled at the base. 
Hemiphyll with the lobule in the form of a narrow 
lanceolate concave lamina, the ventral lamina 
broadly lanceolate, acute, entire. Dioicous. An- 
droecia usually lateral, subsessile, but sometimes 
on elongate branches. Gynoecia on short lateral 
branches; lobes and lobules of bracts and bracte- 
oles narrowly lanceolate, their apices longly acu- 
minate, margins entire or sometimes shortly den- 


tate. Perianths claviform-cylindrical, trigonous, 
smooth. 

Pendent from the branches and trunks of trees, or in 
loose clumps or cushions, often abundant, and often one 
of the most dominant arboreal bryophytes in the ‘mist 
forest’ in the African Mountains. In West Africa, known 
only from Cameroon (Mt. Cameroon), Nigeria (Oban 
Hills), Bioko, Sao Tomé and Annob6én; rather more 
widespread in East Africa and on the East African Is- 
lands. F. angulata is very variable, but is recognised by 
the conspicuous apiculus of moist leaves, the ventral 
part of the hemiphyll being entire, and the dioicous 
state. It has sometimes been confused with F. serrata, 
with which it may be mixed, but the latter is autoicous, 
the apiculus of the moist leaves is incurved, the ventral 
part of the hemiphyll 2-lobed, and the female bracts 
laciniate-dentate. 


2. Frullania apicalis Mitt., Phil. Trans. Roy. Soc. 
London, 168: 401. 1879. 
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Fig. 137. Frullania apicalis var. apicalis. A,B: shoots in ventral view. C-E: leaf lobes. F: lobe cells. G: underleaf, hemi- 
phyll and lobules. H: leaf and underleaf. J,K: female bracts and bracteole. L-N: female bracts. P,Q: female bracteoles. R: 
apex of bract lobe. S,T: perianths. U,V: cross-sections of perianths. A,L: Madagascar, Benoist 1820; B,N,P,U: Tanzania, 
Hedberg 1373b (type of F. kilimandjarica), C-E,H,J,S,V: Rodrigues, Balfour s.n. (type); F: Zimbabwe, Vanden Berghen 
865; G: Bioko, Bystrém 837 (type of F. laceriloba var. acutifolia); K,R: Burundi, Lewalle 6114. M,Q: Mozambique, Torre 
15769, T: Ghana, Jones 1319. (from Vanden Berghen, 1976). 


Fig. 138. Frullania apicalis var. camerunensis. A: underleaves and lobules. B: leaf lobe. C: female bract. D: perianth. 
E,F: cross-sections of distal and proximal parts of perianth. A-F: Cameroon, Jones 402 (type). (from Vanden Berghen, 
1976). 
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Frullania rutenbergii Gottsche, Abh. Naturwiss. Ver. Bre- 
men 8: 363. 1882. 

Frullania rodriguezii Steph., Hedwigia 33: 166. 1894. 

Frullania densepinnata Steph., Sp. Hepat. 4: 480. 1911. 

Frullania stipatiflora Steph., Sp. Hepat. 4: 483. 1911. 

Frullania laceriloba Steph., Sp. Hepat. 4: 484. 1911. 

Frullania brunnthaleri Steph., Sp. Hepat. 4: 623. 1911. 


Frullania renauldii Steph., Sp. Hepat. 4: 627. 17 Jul 1911 
{non p. 487. 28 Feb 1911]. 


Frullania insularis Beauverd in Steph., Sp. Hepat. 6: 570. 
1924. 


Frullania kilimandjarica Vanden Berghen, Svensk Bot. 
Tidskr. 47: 267. 1953. 


Frullania laceriloba var. acutifolia S.W.Armell, Svensk 
Bot. Tidskr. 50: 528. 1956. 


Plants slender, very dark brown to almost black, 
irregularly pinnate or bipinnate; main shoots 
(0.65—)0.8-1.1 mm wide. Leaves distant or 
slightly imbricate; lobes rounded, 0.5—0.8(—1.0) 
mm long x 0.40-0.65(—0.75) mm wide, the base 
truncate or weakly rounded (lacking an auricle), 
the apex rounded-obtuse. Lobules 0.20—0.25(— 
0.30) mm long, 1.6-2.5 x as long as wide, the 
mouth projecting beyond the margin of the lobe; 
stylus setaceous, of 3—4 uniseriate cells. Leaves 
on branches smaller and more _ imbricate. 
Underleaves distant to approximate, 2—3 x as wide 
as the stem, 2-lobed for 0.25—0.35 their length. 
Hemiphyll comprising a usually unmodified 
(saccate) lobule, and an entire ovate-lanceolate 
ventral lamina, sometimes apiculate, with a stylus 
at the proximal base. Dioicous. Gynoecia terminal 
on main stems or on elongate branches; bracts and 
bracteoles very variable, the lobes usually entire, 
the lobules and the bracteoles varying from 
subentire to laciniate-dentate. Perianths claviform 
or fusiform, trigonous in the upper part, terete in 
the lower part, smooth, 2—3(-3.5) x as long as 
wide. F. apicalis var. camerunensis Vanden 
Berghen differs from the type variety chiefly in 
the mucronate leaf apex, the entire lobules of the 
female bracts, and the narrower perianth more 
than 3 x as long as wide. 


On trunks, and on branches and twigs in the crowns of 
trees or shrubs, or on rocks, forming thin mats; usually 
montane but sometimes descending to near sea level. 
Widely distributed and locally very abundant in West 
Africa from Cameroon to Guinea, Rio Muni and the 
Gulf of Guinea Islands. Elsewhere in Africa, wide- 
spread from Ethiopia to Zimbabwe, and on the East 
African Islands. Var. camerunensis Vanden Berghen, 
known only from Cameroon, is apparently frequent at 
1200-2580 m on Mt. Cameroon. F. apicalis shares 
many characters with F. schimperi, and both are vari- 
able. Vanden Berghen (1976) considered that the char- 
acters separating them are only secondary, and indeed, 
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that evidence might eventually show the two species are 
best united. 


3. Frullania apiculata (Reinw. ef al.) Nees, in 
Gottsche et al., Syn. Hep.: 452. 1845; 
Jungermannia apiculata Reinw. et al., Nova 
Acta Acad. Caes. Leop. Carol. Nat. Cur. 12: 
222. 1824; Frullania apiculata Dumort., Rec. 
Obs. Jungermann.: 13. 1835, nom. inval. 

Frullania nigricans Steph., Sp. Hepat. 4: 476. 1911. 

Frullania camerunensis Steph., Sp. Hepat. 4: 620. 1911. 

Frullania perrotana Steph., Sp. Hepat. 4: 621. 1911. 

Frullania staudtiana Steph., Sp. Hepat. 4: 685. 1911, 
probably synonymous. 

Plants reddish- or dark brown, slender, regularly 
pinnate-bipinnate with well defined main axes 
forming narrow fronds 2—5 cm long; main shoots 
(0.7—)0.9-1.2(-1.4) mm _ wide, straight, the 
branches much narrower, often secund. Leaves 
imbricate, widely spreading when moist; lobes 
oval, (0.4—)0.5—0.8(—1.0) mm long x (0.30—)0.35— 
0.65(—0.8) mm wide, the apex rounded and mu- 
cronate, the dorsal base truncate. Lobules (0.16— 
)O.18—0.22(-0.25) mm long, 2.0—2.6 x as long as 
wide, borne on a stalk which equals or somewhat 
exceeds in length the diameter of the lobule (thus 
lobules distant from the stem), + parallel to the 
stem, mouth of the lobule projecting slightly be- 
yond the margin of the lobe; stylus consisting of a 
short half-ovate lamina with a setaceous append- 
age of 2-3 cells. Underleaves distant or approxi- 
mate, rarely slightly imbricate, 2-3 x as wide as 
the stem, lobed for 0.25—-0.35 their length, the 
lobes acute. Hemiphyll with the lobule either re- 
sembling the lobules of normal leaves or modified 
into a lamina; ventral lamina 2-lobed. Autoicous. 
Androecia usually on separate branches, but 
sometimes on gynoecial branches. Gynoecia ter- 
minal on main stems or + elongate branches; 
bracts and bracteoles entire or with 1-2 small 
teeth towards the base, the bracteole shortly con- 
nate with the lobules of the bracts. Perianths clavi- 
form, trigonous, smooth. 


On trunks, and on branches in the crowns of trees and 
on shrubs. Apparently very local in Africa, though 
abundant where it occurs. In West Africa, known from 
Cameroon to Guinea, and from the Gulf of Guinea Is- 
lands. Widespread in East Africa and the East African 
Islands. F. apiculata occurs in similar places to F. api- 
calis, with which it sometimes grows and with which it 
may be confused. However, it is slightly larger than F. 
apicalis, and is readily distinguished by the lobules 
being conspicuously distant from the stem, even on 
branches, and by the rounded, sharply mucronate lobe 
apices. Its autoicous state also distinguishes it from F. 
apicalis, which is dioicous. F. apiculata is allied to F. 
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Fig. 139. Frullania apiculata. A-D: shoots in ventral view. E-F: leaf lobes. G: underleaf. H: hemiphyll. J.K: female bracts 
and bracteole. L.M: female bracts. N: female bracteole. P: perianth. Q: cross-section of perianth. R: branching shoot with 
hemiphyll. A,K: Gabon, Le Testu 1925; B: Guinea, Schnell 3343; C\F,J: Ghana, Jones 1286c; D,H,L: Seychelles, Onraedt 
74 S 280; E,M,N,P: Guinea, Schnell 2728; G: not known; Q-R: Madagascar, Decary s.n. (from Vanden Berghen, 1976). 


serrata, but is less robust, has smaller underleaves, 
longer lobule stalks, truncate dorsal leaf bases, and 
entire or weakly dentate female bracts. 


4. Frullania eplicata Steph., Sp. Hepat. 4: 679. 
1911. 

Frullania platyflora Pearson, Natuurw. Tijdschr. 4: 118. 

1922. 

Plants rather robust, bright reddish- or purplish- 
brown, irregularly pinnate; shoots (1.2—)1.3-1.7(- 
2.1) mm wide, the branches similar in size to main 
axes. Leaves imbricate; lobes convex, oval, (0.85— 
)0.9-1.1(—1.4) mm long x (0.6—)0.7—0.9(—1.1) mm 
wide, the broadly rounded apex often incurved, 
the base auriculate. Lobules claviform, 0.4—0.6 


mm long, 1.5—2.1 x as long as wide, lying close 
against the stem on a short stalk; stylus small, 
narrowly triangular-setaceous, of 4—5(—7) cells. 
Hemiphyll comprising a saccate lobule, and a 
shortly 2-lobed ventral lamina. Underleaves dis- 
tant to slightly imbricate, 1.5—3 x as wide as the 
stem, 2-lobed for 0.12-0.25_ their length. 
Autoicous. Gynoecia usually on short shoots, oc- 
casionally on long shoots; lobes of bracts entire or 
with a few teeth near the junction with the lobule; 
the lobule and the 2-lobed bracteole shortly con- 
nate, both of them irregularly dentate or laciniate. 
Perianths obovoid, compressed, ca. 1.0—1.4(—1.8) 
x 1.5-2.8 mm, the dorsal surface convex, the lat- 
eral keels obtuse, the ventral surface concave, 
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H M 
Fig. 140. Frullania eplicata. A-C: shoots in ventral view. D: leaf lobe. E: female bract. F: hemiphyll. G,J: female bracts 
and bracteole. H: female bract. K: perianth. L,M: cross-sections of perianths. A: Zambia, Symoens 10471a, B: Mozam- 
bique, Torre 5994D; C,J: Ghana, Jones 1258; D,K,L: Dem. Rep. Congo, Symoens 12401; E: Mozambique, Garcia 696A; F: 


Zimbabwe, Vanden Berghen s.n.,; G,H: Tanzania, Brunnthaler s.n. (type); M: Zambia, Symoens 10856a. (from Vanden 
Berghen, 1976). 


Fig. 141. Frullania gabonensis. A: shoot in ventral view, with branch base and hemiphyll. B: leaf lobe. C: underleaf. D,E: 
female bracts. F: perianth. A-F: Gabon, Le Testu s.n. (from Vanden Berghen, 1976). 


ecarinate or with a broad low rounded median present only from Ghana, although it is not uncommon 
keel. there. In East Africa, there are scattered records from 

D.R. Congo and Tanzania to South Africa. F. eplicata is 
Mainly epiphytic on the trunks and branches of trees in _ larger than other West African members of the subgen. 
open forest, notably in Brachystegia woodland, often Frullania, and differs in the more irregular branches, 
forming extensive sheets on bark. However, apparently without the same differentiation between main shoots 
a very local species which, in West Africa is known at and branches, so that it does not form well defined 
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Fig. 142. Frullania letestui. A: shoot in ventral view. B,C: leaf lobes. D: underleaf. E,F: lobule with stylus. G: hemiphyll. 
H,J: female bracts. K,L: female bracteoles. M: perianth. A-E,H-M: Gabon, Le Testu s.n. 1925; F,G: Gabon, Le Testu s.n. 


1930. (from Vanden Berghen, 1976). 


fronds. It differs from all other African species of the 
subgenus in the form of its perianth. 


5. Frullania gabonensis Vanden Berghen, Bull. 
Jard. Bot. Nat. Belgique 46: 81. 1976. 


Plants small and somewhat delicate, dark brown, 
fronds regularly and densely pinnate-bipinnate, to 
2 cm long, eventually developing microphyllous 
branches; main shoots 0.6—0.9 mm wide. Leaves 
imbricate; lobes slightly concave, oval, 0.4—0.5 
mm long x 0.3—0.4 mm wide, the apex rounded to 
submucronate, the basal part with a group of en- 
larged cells, 20-26 um wide x 30-36 um long, 
unpigmented or with weak red-brown pigmenta- 
tion; trigones nodulose. Lobules claviform, 0.15— 
0.17(—0.2) mm long, 1.8-2.3 x as long as wide, 
oblique to the stem, on a short stalk slightly 
shorter than the diameter of the lobule; stylus se- 
taceous, of 34 uniseriate cells. Underleaves dis- 
tant to contiguous, 2—2.5 x as wide as the stem, 
ovate, 2-lobed to 0.25—0.35(-0.5) their length. 
Hemiphyll comprising a (usually) unmodified 
lobule, and a 2-lobed ventral lamina. Dioicous. 
Gynoecia terminal on main stems; bracts + den- 
tate. Perianths ca. 1.5 mm long x 0.75 mm wide, 
claviform, trigonous, smooth. 


Epiphytic on the branches of forest trees, and epiphyl- 


lous on a Pandanus palm. Apparently a very rare spe- 
cies with few records: one each from Cameroon and 
Gabon, and a few from Madagascar. Like F. purpurea, 
this species has a group of enlarged cells at the base of 
the leaf lobe, but they are at most weakly pigmented, 
and have nodulose trigones. 


6. Frullania letestui Vanden Berghen, Bull. Jard. 
Bot. Nat. Belgique 46: 38. 1976. 


Plants irregularly, but closely, pinnate or bipin- 
nate; main shoots 1.4-1.7 mm wide, branches 
much more slender. Leaves imbricate, patent, 
squarrose; lobes oval, (0.9—)1.0-1.2 mm long x 
(0.6—)0.7—0.9(—-1.1) mm wide, the apex rounded, 
the dorsal base with a well-marked appendage. 
Lobules of leaves on the main axis on a stalk 
equalling or shorter than the diameter of the lob- 
ule, + parallel to the stem, lobules of branch 
leaves on a stalk longer than the diameter of the 
lobule, diverging at an angle of 30—50° to the 
stem, 1.8—2.5 x as long as wide; stylus foliaceous 
with a short setaceous appendage. Underleaves 
approximate or shortly imbricate, 3-4 x as wide 
as the stem, 2-lobed for 0.15—0.25 their length, 
lobes subobtuse or acute, the margins entire or 
with an obscure tooth. Hemiphyll comprising an 
unmodified lobule and an entire subtriangular to 
oblong ventral lamina with a subacute apex. Di- 
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oicous. Androecia on short lateral branches. Gy- 
noecia terminal on short branches; lobes of bracts 
entire or obscurely dentate, the lobules and brac- 
teoles laciniate-dentate. Vegetative reproduction 
by deciduous plantlets formed on the leaves. 


Epiphyte on the trunks of trees in gaps in the forest or at 
the forest edge; in Gabon also on the roots of an orchid. 
In West Africa, known at present from a single collec- 
tion 50 km west of Yaoundé, Cameroon; otherwise 
recorded only from the Central African Republic, Ga- 
bon and D.R. Congo. 


7. Frullania purpurea Steph., Sp. Hepat. 4: 626. 
1911. 


Plants copper-brown, closely pinnate or bipinnate, 
with branches only slightly narrower than the 
main shoot; main shoots (0.6—)0.7—1.0(—1.1) mm 
wide. Leaves imbricate; lobes oval, (0.35—)0.45— 
0.55(-0.75) mm long x (0.25—)0.35-0.45(-0.7) 
mm wide, the apex rounded, the base truncate. 
Lobules small, 0.18—0.2(—0.27) mm long, 2—3 x as 
long as wide, claviform-subcylindrical, oblique to 
the stem, on a stalk equalling or longer than the di- 
ameter of the lobule; stylus a half-oval lamina 
with a setaceous appendage; in the mouth of the 
lobule a large cell, 20-30 um wide, close to the 
junction with the stalk. Lobes with a sharply de- 
fined basal group of large bright mahogany-red, 
purplish or brownish cells, 30-35 um wide x (35— 
)45-55 um long, lacking trigones. Underleaves 
distant to imbricate, 2—3 x as wide as the stem, 2- 
lobed for about 0.35 their length. Hemiphyll com- 
prising a usually unmodified lobule, and a 2-lobed 
ventral lamina. Dioicous. Androecia on + elongate 
branches. Gynoecia terminal on main stems; 
bracts usually deeply and irregularly dentate, with 
a group of coloured cells at base; bracteole shortly 
connate with the bracts, deeply and irregularly 
dentate. Perianths trigonous, smooth. 


Epiphytic on the trunks and branches of trees in dense 
and open forest, sometimes also on leaves; below 900 
m. Apparently very locally though widely distributed, 
and at present known only from West Africa (Nigeria, 
Sierra Leone, Rio Muni and Sao Tomé), and from the 
East African Islands (Madagascar, Mauritius, the 
Comoro Islands, and the Seychelles). F. purpurea is 
readily recognised by the group of large coloured basal 
cells which lack trigones. In other species of Frullania, 
large basal cells close to the insertion of the lobe have 
large nodulose trigones, even when the mid-leaf cells 
lack trigones. 


8. Frullania schimperi Nees, in Gottsche et al., 
Syn. Hep.: 454. 1845. 
Frullania rupestris Steph., Hedwigia 33: 159. 1894. 


Plants brown to nearly black, regularly or irregu- 
larly densely pinnate-bipinnate, ca. 4-6 mm long, 
branches spreading; main shoots (0.8—)1.0—1.4(— 
1.6) mm wide. Leaves imbricate, spreading; lobes 
concave, ovate-reniform, 0.8—1.0(—1.1) mm long 
x 0.6-0.9(—1.0) mm wide, apex broadly rounded, 
or sometimes apiculate (especially just below a 
gynoecium). Lobules (0.2—)0.24—0.3(-0.35) mm 
long, about 2 x as long as wide, claviform, + par- 
allel to the stem, slightly narrowed towards the 
base, joined to the stem by a very short stalk; sty- 
lus setaceous, of 3-4 uniseriate cells. Underleaves 
distant to contiguous, suborbicular or oval, 3—5 x 
as wide as the stem, 2-lobed to (0.2—)0.25 their 
length, on main stems (0.45—)0.5—0.8(—1.0) mm 
long x (0.3—)0.4-0.6(-0.8) mm wide. Hemiphyll 
formed of a usually claviform lobule, and a 
broadly oval, entire ventral lamina with an obtuse 
apex. Dioicous. Androecia terminal on short lat- 
eral branches. Gynoecia terminal on + elongate 
lateral branches; bracts variable, entire or dentate, 
the lobule narrow, acute; bracteole 2-lobed, 
shortly connate with the base of the bracts. Peri- 
anths claviform or fusiform, trigonous. 


On trees and rocks. In West Africa recorded only from 
Cameroon (Mt. Cameroon at 2200-2600 m), and else- 
where in Africa, very locally in tropical East Africa, 
Ethiopia and Madagascar (var. laciniata, known only 
from Madagascar, has ciliate-laciniate female bracts). F. 
schimperi is closely allied to F. apicalis, but is very 
much rarer and more local. It usually differs chiefly in 
its larger size and in habit, the more erect shoots which 
tend to form looser cushions, the rounded, more auricu- 
late base of the lobe, and the broader ventral lamina of 
the hemiphyll. However, Vanden Berghen (1976) con- 
sidered that the characters separating F. schimperi from 
F. apicalis are only secondary, and that evidence might 
eventually show the two species are best united. 


9, Frullania serrata Gottsche, in Gottsche et al., 
Syn. Hep.: 453. 1845. 


Jungermannia atrata var. B stricta F.Weber, Hist. Musc. 
Hep. Prodromus: 25. 1815; Frullania stricta (F.Weber) 
Lindenb., in Gottsche et al., Syn. Hep.: 453. 1845. 

Frullania cordata Mitt., J. Linn. Soc., Bot. 7: 168. 1863 
“1864”. 

Frullania mildbraedii Steph., in Mildbraed, Wiss. Ergebn. 
Deutsch. Zentral-Afrika Exped. 1907-08. 2: 123. 1911. 

Frullania johannensis Steph., Sp. Hepat. 4: 477. 1911. 

Frullania boivinii Steph., Sp. Hepat. 4: 481. 1911. 

Frullania lacerata Steph., Sp. Hepat. 4: 481. 1911. 

Frullania conjugata Steph., Sp. Hepat. 4: 483. 1911. 


Plants olive-green to dark brown, laxly pinnate- 
bipinnate, forming fronds 5-10 cm long in loose 
tufts; main shoots usually (0.8—)1.4—1.8(—2.0) mm 
wide, straight, the branches curved, + secund, 
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Fig. 143. Frullania purpurea. A: shoot in ventral view. B: leaf with explanate lobule. C: leaf lobe. D: lobule with stylus. 
E: hemiphyll. F: base of branch with hemiphyll. G: female bract. H: perianth. J: cross-section of perianth. A: Nigeria, 
Jones 148b; B,H,J: Sierra Leone, Jones 1580; C-E: Madagascar, Mathieu 76 (type); F: Mauritius, Vaughan s.n.; G: Mada- 
gascar, Millot & Bosser 6144. (from Vanden Berghen, 1976). 


Fig. 144. Frullania schimperi. A-C: main axes in ventral view. D: branch in ventral view. E-G: leaf lobes. H: underleaf. J: 
hemiphyll. K-N: female bracts. P: female bract and bracteole. Q: perianth. A,E,F: Ethiopia, Schimper 498 (type); B,G,P: 
Tanzania, Pécs 6388B; C,D,N: Tanzania, Pécs 6340M; H: Cameroon, Dusén s.n.: J: Kenya, Hedberg 959f, K: Cameroon, 
Brenan et al. 357, L,M,Q: Madagascar, Borgen s.n. (from Vanden Berghen, 1976). 
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Fig. 145. Frullania serrata. A-C: shoots in ventral view. D: leaf lobe. E: underleaf. F: lobe cells. G: hemiphyll with lami- 
nal dorsal lobe. H: branch showing hemiphyll with lobulate dorsal lobe. J: branch showing lobules and styli. K: female 
bracteole. L-N: female bracts. P: perianth. Q: cross-section of perianth. A,C-E,K-Q: Dem. Rep. Congo, Humbert s.n.; B: 
Tanzania, Jones 2029; F,H: Zimbabwe, Vanden Berghen 865; G: Tanzania, Pécs 6051FD; J: Madagascar, Hildebrandt 


1880. (from Vanden Berghen, 1976). 


ultimate branches microphyllous. Leaves imbri- 
cate; lobes concave, nearly oval, (0.8—)1.0—1.2(— 
1.3) mm long x (0.7—)0.75—0.85(—1.2) mm wide, 
(rarely smaller), the dorsal base auriculate, the 
apex obtuse or rounded, usually apiculate, the 
apiculate apex incurved in the moist plant. Lob- 
ules claviform-cylindrical, relatively small, 0.24— 
0.28(-0.36) mm long, 2.5—3.5 x as long as wide, 
often hidden beneath the underleaves, joined to 
the stem by a stalk about as long as the diameter 
of the lobule, parallel to the stem or diverging at 
20-30°, with a large cell at the junction of the 
lobule with the stalk; stylus setaceous, of 3-4 
uniseriate cells. Underleaves usually 4-5 x as 
wide as the stem, widely ovate, 2-lobed to about 
0.3 their length, with a well-marked median keel, 
the margin often undulate-crisped. Hemiphyll 
formed of a lobule, which may be unmodified or 
reduced to a lamina, and a 2-lobed ventral lamina. 
Autoicous. Androecia at the apex of ultimate 


branches. Gynoecia terminal on short lateral 
branches; bracts strongly laciniate-dentate; brac- 
teoles 2-lobed, laciniate-dentate. Perianths fusi- 
form, trigonous, smooth. 


On the branches of trees and shrubs, or forming loose 
cushions on rocks or on soil in subalpine scrub; about 
1500-2500 m. In West Africa, recorded only from Mt. 
Cameroon and Sao Tomé; in East Africa from Ethiopia 
to South Africa, and on the East African Islands. It often 
grows with F. angulata, with which it has sometimes 
been confused. The incurved apiculus of the moist 
leaves and the strongly laciniate-dentate female bracts 
distinguish it from both F. apiculata and F. angulata, 
whilst the autoicous inflorescence and the 2-lobed ven- 
tral lamina of the hemiphyll are important distinctions 
from F. angulata. F. serrata is allied to F. apiculata, 
but is usually more robust, has larger underleaves with a 
well marked median keel, shorter lobule stalks, auricu- 
late dorsal leaf bases, and strongly laciniate-dentate 
female bracts. 
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Fig. 146. Frullania arecae. A: shoot in ventral view with underleaves removed. B,C: lobules. D: lobe and lobule. E,F: 
underleaves. G: underleaf and two lobules. H: hemiphyll. J: female bracts and bracteole. K: perianth. L,M: cross-sections of 
perianths. P: shoot in ventral view. A,D,F,K: Dem. Rep. Congo, Malaisse 1023; B,C,E,J,P: Dem. Rep. Congo, Humbert 
s.n. (P with the appearance of F. ecklonii-type lobules, however); G: South Africa, Pillans 4221 (with the appearance of F. 
ecklonii-type lobules, however); H: Tanzania, Pécs 6237; L: Burundi, Petit 1543; M: Malawi, Feijen s.n. Frullania eck- 
lonii. N: shoot in ventral view with underleaves removed. South Africa, Ecklon s.n. (type of Jungermannia ecklonii). (from 


Vanden Berghen, 1976). 


subgen. Chonanthelia Spruce 


10. Frullania arecae (Spreng.) Gottsche, Mex. 
Leverm.: 236. 1863; Jungermannia arecae 
Spreng., Neue Entdeck. Pflanzenk. 2: 99. 
1821. 

Jungermannia hians Lehm. et Lindenb. in Lehmann, Nov. 
Min. Cogn. Stirp. Pugillus 4: 55. 1832; Frullania hians 
(Lehm. et .Lindenb.) Mont. et Nees in Orbigny, Voy- 
age dans |’ Amérique Méridionale 7(2): 69. 1839. 

Frullania mundiana Lindenb. et Gottsche, in Gottsche et 
al., Syn. Hep.: 772. 1847. 

Frullania dentilobula Steph., Hedwigia 33: 137. 1894. 

Frullania cristicrispula Steph., Sp. Hepat. 4: 321. 1910. 

Frullania thomeensis Steph., Sp. Hepat. 4: 321. 1910, 
probably synonymous. 


Plants olive-green, or reddish- or purplish-brown; 
fronds irregularly bipinnate, to 10 cm long; strong 
shoots (1.8—)2.0—2.5(—2.8) mm wide. Leaves im- 


bricate; lobes broadly ovate, 1.0-1.6 mm long x 
1.4-1.8 mm wide, convex, with a basal auricle, 
extending across the stem by about a stem-width, 
apex rounded, the margin plane or often sinuate- 
crispate. Lobules 0.55—1.0(—-1.5) mm long x 0.2- 
0.4(-0.5) mm wide, + parallel to the stem, rela- 
tively large; the saccate portion helmet-shaped, in 
some forms with a well developed rostrum ex- 
tending beyond the free margin of the lobule, in 
other forms (sometimes recognised as a separate 
species, F. ecklonii (Spreng.) Gottsche et al.), the 
rostrum is small, and decurrent along the free 
margin of the lobule; the laminal portion oblong- 
lingulate, often longer than the saccate portion, 
usually extending beyond the ventral margin of 
the lobe, joined by a long union (Keel) to the lobe, 
the free margin often undulate; stylus minute, 
subulate. Underleaves contiguous to imbricate, 
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Fig. 147. Frullania depressa. A,B: shoots in ventral view. C: shoot in ventral view with an underleaf removed. D: leaf 
lobe. E-K: lobules. L: underleaf. M: underleaf and leaf. N: leaf. P: hemiphyll. Q: female bracts and bracteole. R: perianth. 
S: cross-section of perianth. A: Tanzania, Pécs 6750T; B: South Africa, Vorster 1660; C,D,F,J,L,N: Cameroon, Mann s.n. 
(type); E,H: Burundi, Petit 1735; G,K: Rwanda, De Sloover 13488; M: Madagascar, Villaume s.n.; P: Rwanda, De Sloover 
18620; Q: Ethiopia, Taversi 225 (type of F. traversiana); R: Tanzania, Jones 2002; S: Burundi, Petit 19/3. (from Vanden 


Berghen, 1976). 


orbicular, 4—5 x as wide as the stem, the base cor- 
date or auriculate, 2-lobed for about 0.1 their 
length, the margins plane or undulate or crisped. 
Hemiphyll comprising a somewhat modified lob- 
ule, and a broad entire ventral lamina, with an 
acute or rounded apex, undulate margins and a 
small basal auricle. Autoicous. Androecia on short 
lateral branches. Gynoecia terminal on primary or 
secondary branches; bracts and bracteole longly 
connate, irregularly dentate (occasionally suben- 
tire). Perianths cylindrical, with 8-10 long smooth 
keels. 


Forming extensive loose sheets on tree boles and 
branches (including bamboo), and on rocks. A montane 
species, widely distributed and abundant in the moun- 
tains at altitudes of 1500-3500 m, but occasionally 


lower, and at Buea (Mt. Cameroon) at about 920 m, 
growing with F. riojaneirensis. In West Africa, from 
Cameroon to Sierra Leone, on Bioko and Sao Tomé; 
elsewhere from Ethiopia to South Africa, and from 
Madagascar. F. arecae is one of the largest species of 
Frullania in West Africa. Although variable, the form 
of the lobule is highly distinctive, and F. arecae is un- 
likely to be confused with any other species except F. 
riojaneirensis. Indeed, Vanden Berghen (1976) consid- 
ered that sterile plants of the two species cannot be 
reliably separated. Fertile F. arecae differs from the 
latter species in its 8—10-keeled perianths and the den- 
tate female bracts and bracteole (see also under F. rio- 
janeirensis). 

Demaret & Vanden Berghen (1948) differentiated 
F. ecklonii (Spreng.) Gottsche et al. from F. arecae, but 
later, Vanden Berghen (1976) considered that they are 
synonymous. In a revision of subgen. Chonanthelia, 
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Yuzawa (1991) again differentiated F. ecklonii from F. 
arecae, distinguishing the two species as follows: 

F. ecklonii: rostrum of lobule small, decurrent along 
the free margin of the lobule (beak not formed); margins 
of lobes and underleaves + plane, not undulate-crisped. 

F. arecae: rostrum of lobule well developed (beak 
formed); margins of lobes and underleaves undulate- 
crisped. 

However, transitions from plane to undulate-crisped 
leaves can be found even within a single tuft, and it is 
uncertain how reliable this character is to distinguish the 
two species. In West Africa, F. ecklonii has been re- 
ported from Cameroon and Sao Tomé, and elsewhere in 
Africa from Kenya to South Africa. 


11. Frullania depressa Mitt., J. Linn. Soc., Bot. 


7: 168. 1863 “1864”. 
Frullania traversiana Steph., Sp. Hepat. 4: 325. 1910. 
Frullania erronea Steph., Sp. Hepat. 4: 672. 1911. 
Frullania natalensis Sim, Trans. Roy. Soc. South Africa 
15: 44. 1926. 
Frullania truncatiloba sensu Vanden Berghen, Bull. Soc. 
Roy. Bot. Belgique 93: 71. 1961 [non Stephani 1910]. 


Plants usually mid-brown to nearly purple-black, 
occasionally pale brown; fronds moderately ro- 
bust, irregularly branched; strong shoots 1.4—2.0(— 
2.4) mm wide, forming creeping mats. Leaves 
imbricate; lobes oval or ovate, 0.8—1.4(—1.8) mm 
long x 0.6—1.0(—1.25) mm wide, the apex broadly 
rounded, the base auriculate. Lobules (0.35—)0.6— 
0.7(-0.8) mm long x 0.3—-0.4(-0.6) mm wide, 
often diverging obliquely from the stem, typically 
inflated around the apex and the distal margin, 
forming a rostrum at the distal side of the mouth, 
compressed towards the mouth, with the dorsal 
portion of the lobule (the laminal portion) consid- 
erably larger than the ventral portion (but less than 
1.5 x the length), the dorsal lamina forming a 
fairly short union with the ventral base of the 
lobe; stylus small, setaceous. Underleaves distant 
to imbricate, suborbicular (2—)3—5 x as wide as 
the stem, 2-lobed for 0.1—0.2 their length, the base 
rounded or often cordate, often with a median 
boss. Ventral lamina of hemiphyll shallowly and 
unequally 2—3-lobed, the lobes obtuse. Autoicous. 
Gynoecia terminal on main stems or long 
branches; bracts and bracteole connate, entire. 
Perianths subcylindrical, somewhat compressed, 
smooth, with 2 lateral and 2 sharp ventral keels, 
the dorsal face plane or with 1—3 low keels. 


On tree branches and rocks in open places; generally 
montane, to 2500 m in West Africa, where it has been 
recorded only from Cameroon, Nigeria and Sierra Le- 
one, though may be expected elsewhere. More widely 
known in East Africa, from Ethiopia to South Africa, 
and in Madagascar and the Comoro Islands. F. depressa 


is intermediate between F. trinervis and F. riojaneiren- 
sis / F. arecae in size, in the extent to which the dorsal 
surface of the lobule extends beyond the ventral surface 
and in the length of its union with the lobe. It also dif- 
fers from F. trinervis in its larger, very shortly bifid 
underleaves, and in the hemiphyll lamina being shal- 
lowly and obscurely lobed (deeply bifid in F. trinervis). 
As in F. trinervis, the lobule is very variable in shape. 


12. Frullania riojaneirensis (Raddi) Angstr., 
@fver. Kongl. Vet.-Akad. Férhandl., Stock- 
holm, 33(7): 88. 1876; Frullanoides rioja- 
neirensis Raddi, Mem. Soc. Ital. Sci. Modena 
1943 fe 1822. 

Frullania africana Steph., Hedwigia 30: 269. 1891. 

Frullania truncatiloba Steph., Sp. Hepat. 4: 322. 1910 [non 
sensu Vanden Berghen 1961]. 

Plants olive-green, brownish or reddish, fronds to 
6 cm long, irregularly 1-2 pinnate, forming mats 
closely appressed to the substrate; main shoots 
1.6—2.4(—2.8) mm wide. Leaves imbricate; lobes 
suborbicular or ovate, 1.1—1.3(-1.6) mm long x 
0.8—-1.1(-1.3) mm wide, concave (sometimes 
weakly) with somewhat incurved distal margins, 
with auriculate basal appendages (seen best in a 
flattened leaf). Lobules 0.3-0.38 x 0.3-0.4 mm, 
subparallel to the stem, the saccate portion hel- 
met-shaped, with a well developed rostrum, the 
laminal portion as long as or longer than the sac- 
cate portion, joined by a long keel to the ventral 
margin of the lobe, the free margin somewhat 
sinuate, extending beyond the ventral margin of 
the lobe; stylus minute, triangular. Underleaves 
remote to contiguous, strongly cordate at the base, 
ca. 1.2 X 0.8 mm, 2-lobed to 0.17 their length. 
Hemiphyll comprising a modified lobule, and an 
oval ventral lobe, the apex acute or obtuse, entire. 
Paroicous. Androecia of 2—6 pairs of bracts, situ- 
ated immediately below the gynoecial bracts. Gy- 
noecia usually on short branches; bracts and 
bracteoles larger than the leaves, entire or with 
weakly dentate apices, the lobules of the bracts 
longly connate with the bracteole. Perianths ob- 
long-oval, 4-keeled (2 lateral, 2 ventral), smooth. 


On tree trunks and branches, rarely on rocks, in open 
places to about 900 m. Apparently very local and rather 
uncommon on the lower hills; in West Africa known 
from Cameroon to Guinea, and on Principe and Sao 
Tomé, and elsewhere in Africa only from D.R. Congo, 
Gabon and Tanzania. F. riojaneirensis is not very vari- 
able, except in the form of the lobule. It is closely allied 
to F. arecae, the very long laminal portion of the lobule 
being a character shared only with that species among 
the African species of Frullania. Though F. rioja- 
neirensis is usually the more slender of the two species, 
they can closely resemble each other vegetatively, and 


JUBULACEAE D7, 


in both, the lobules are very variable. Vanden Berghen 
(1976) considered that sterile plants of the two species 
are practically impossible to separate. However, fertile 
plants can be distinguished by the paroicous condition, 
the entire or weakly dentate female bracts and bracte- 
oles (strongly dentate in F. arecae), and in the 4(—S5)- 
keeled perianths (8—10-keeled in F. arecae). 


13. Frullania trinervis (Lehm.) Drege, Flora 26 
(besond. Beigabe): 186. 1843; Jungermannia 
trinervis Lehm., Linnaea 9: 426. 1835. 

Jungermannia elongata Lehm., Linnaea 9: 426. 1835. 

Frullania parisii Steph. in Paris, Revue Bryol. 35: 6. 1908. 

Frullania hildebrandtii Steph., Sp. Hepat. 4: 324. 1910. 

Frullania angustifolia Steph., Sp. Hepat. 4: 323. 1910. 

Frullania abyssinica Steph., Sp. Hepat. 4: 366. 1910 ? 

Frullania levicalyx Steph., Sp. Hepat. 4: 372. 1910. 

Frullania obconica Steph., Sp. Hepat. 4: 380. 1910. 

Frullania ubangiensis Steph., Sp. Hepat. 4: 674. 1911. 

Frullania crenuliflora Pearson, Ark. Bot. 19(5): 8. 1924 ? 


Plants usually brownish- or yellowish-green, or 
purple-brown, medium-sized, fronds irregularly 
branched; main shoots about 1.2—-1.6 mm wide. 
Leaves imbricate; lobes almost circular, (0.55— 
)0.85—1.0(-1.1) mm long x (0.40—-)0.75—0.90 mm 


wide, complanate or sometimes squarrose when 
moist, convex, often with a weakly developed 
auricle at the base. Lobules very variable: when 
well developed, the saccate portion of the lobule 
helmet-shaped with an acute rostrum, often bell- 
or cap-shaped with a wide mouth, the dorsal por- 
tion of the lobule usually longer than the ventral 
portion (but not more than 1.5 x as long), forming 
a short lamina which is joined by a short union to 
the ventral part of the lobe; when poorly devel- 
oped, the lobule not saccate, but merely lanceolate 
or ovate, canaliculate or folded. Stylus setaceous 
or narrowly triangular, 2-6 cells long. Under- 
leaves distant or approximate, ovate or obovate, 
1.25—3 x as wide as the stem, 2-lobed for 0.25—0.5 
their length, the margins plane, the base cuneate, 
lateral teeth usually absent (or if present, obscure). 
Hemiphyll in the form of an ovate, deeply 2-lobed 
lamina, which is shortly connate at the base with 
the ventral margin of the lobe which subtends the 
branch. Autoicous. Androecia usually terminal on 
short lateral branches. Gynoecia terminal on + 
elongate branches, usually with innovation(s); 


Fig. 148. Frullania riojaneirensis. A: shoot in ventral view. B: leaf and underleaf. C: lobule. D: branched stem showing 
hemiphyll and lobules, underleaves removed. E: leaf in dorsal view. F: female bracts and bracteole. G: lobe of female bract. 
H: perianth. J-L: cross-sections of perianths. A,F-H: Nigeria, Jones 102A; B: Guinea, Pobeguin 175 p.p. (type of F. trun- 
catiloba); C,J,L: Principe, Thorold 22658, D: Cameroon, Dusén s.n.; E: Gabon, Le Testu s.n.; K: Nigeria, McFarlane 137. 


(from Vanden Berghen, 1976, as F. africana). 
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Fig. 149. Frullania trinervis. A-C: shoots in ventral view with some underleaves removed. D-H: lobules. J: underleaf and 
lobule. K,L: styli. M: hemiphyll. N,P: female bracts and bracteole. Q,R: perianths. S-V: cross-sections of perianths. A,P,S- 
U: South Africa, Vanden Berghen s.n.; B: Central African Republic, Chevalier 72 (type of F. levicalyx); C,G,H: South 
Africa, Ecklon s.n. (type of F. elongata); D-F: Dem. Rep. Congo, Symoens 6766; J: Ethiopia, Schimper s.n. (type of F. 
abyssinica), K,L: Dem. Rep. Congo, Symoens 11071; M: Dem. Rep. Congo, Schmitz 7888; N: not known; Q: Tanzania, 
Holst 3471b (type of F. angustifolia); R: Dem. Rep. Congo, Symoens 10235; V: Tanzania, Jones 2007. (from Vanden 


Berghen, 1976). 


bracts and bracteole connate, entire or nearly so. 
Perianths compressed pyriform, smooth, with 2 
lateral keels and 2-3 long ventral keels, with or 
without a low dorsal keel and sometimes with 
additional subsidiary keels. 


On trees or rocks; chiefly lowland, though reaching 
2000 m in East Africa. Very common and variable in 
districts with a strong dry season, and the most abundant 
Frullania of savanna regions. In West Africa, recorded 
from Nigeria to Guinea and Sierra Leone, and from 


Bioko; elsewhere from the Congo Basin, and in the east 
from Socotra and Ethiopia south to South Africa, and on 
the East African Islands. Despite its variability, it is 
usually recognisable by the autoicous inflorescence, the 
small underleaves, the dorsal lamina of the lobules 
shortly joined to the lobe, the perianths with long ven- 
tral keels, and the hemiphyli connate with the lobe. The 
distinctions from F. depressa are described under that 
species. It may occasionally be difficult to distinguish 
depauperate sterile forms from F. ericoides or F. caf- 
fraria, but both of these species normally have much 
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larger, more shortly 2-lobed underleaves. F. trinervis 
occasionally grows with F. ericoides. 


subgen. Trachycolea Spruce emend. Vanden Ber- 
ghen 


14. Frullania caffraria Steph., Hedwigia 33: 141. 
1894. 
Frullania hoehneliana Steph., Hedwigia 33: 145. 1894. 
Frullania sandei Kiaer ex Steph., Hedwigia 33: 147. 1894. 
Frullania lobangensis Steph., Sp. Hepat. 4: 379. 1910. 
Frullania erosolimbata Steph., Sp. Hepat. 6: 538. 1924. 
Frullania stephanii Schiffn., Nova Acta Caes. Leop.-Carol. 
60: 226. 1893, perhaps synonymous. 
Frullania molleri Steph., Hedwigia 33: 146. 1894, Sp. 
Hepat. 4: 370. 1910, perhaps synonymous. 
Frullania nutans Steph., Bot. Jahrb. Syst. 30: 260. 1901, 
Sp. Hepat. 4: 370. 1910, perhaps synonymous. 
Plants olive- or reddish-green to red-brown, large, 
the fronds irregularly pinnate, forming lax mats; 
main shoots (1.3—)1.8—2.4(—3.0) mm wide. Leaves 
imbricate, convex; lobes almost circular, (0.9— 
)1.1-1.6(—-2.0) mm long x (0.65~)1.0—1.25(-1.6) 
mm wide, with a large auricle at the dorsal base 
which often widely overlaps the ventral base of 
the lobe. Cells in mid-lobe (18—)20—28(—30) um 
wide x (23-)26-35(-40) um long (many mid-leaf 
cells more than 30 um long). Lobules (0.28—)0.4— 
0.65 mm long, varying from helmet-shaped with a 
fully developed rostrum to widely bell-shaped, but 
always with an often curved apiculus distal to the 
mouth; stylus setaceous. Underleaves large, 3—5(— 
7) x as wide as the stem, approximate or imbri- 
cate, suborbicular, very shortly 2-lobed. Hemi- 
phyll lobule a lanceolate lamina, the ventral lam- 
ina large, either entire or 2-lobed, and somewhat 
resembling an underleaf. Dioicous. Gynoecia ter- 
minal on short or long branches; lobes of bracts 
broadly lanceolate, entire; lobule of bracts nar- 
rowly lanceolate, + dentate; bracteoles 2-lobed, 
entire or dentate. Perianths trigonous, claviform, + 
smooth or with narrow, verrucose keels. 


On the branches of trees in open, moist forest, usually in 
habitats not subject to seasonal drying. Apparently very 
local in West Africa, and recorded only in Cameroon 
(Mt. Cameroon, at 2200 m), Nigeria (Bauchi Plateau, at 
1350 m) and Bioko. In contrast, it is widespread and 
common in much of East Africa, ranging from Djibouti 
and Ethiopia to South Africa, and on the East African 
Islands. F. caffraria is one of the most abundant mon- 
tane species of Frullania in Africa at altitudes of 1500 
m upwards. It is polymorphic, yet is readily recognised 
by its size, the almost round cordate-auriculate leaves, 
the large very shortly incised underleaves, and the di- 
oicous state. 
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15. Frullania diptera (Lehm.) Drege, Flora 26 
(besond. Beigabe): 186. 1843; Jungermannia 
diptera Lehm., Linnaea 9: 425. 1835. 

Frullania inflatiloba Steph., Sp. Hepat. 4: 378. 1910. 
Plants green, irregularly branched, closely applied 
to the substratum; shoots flat, (0.9—)1.0—1.4(-1.8) 
mm wide. Leaves imbricate, flat; lobes oval, (0.7— 
)0.8-1.1 mm long x (0.5—)0.65—0.95 mm wide, 
with a small basal auricle. Lobules suborbicular, 
about as long as wide (ca. 0.25—0.40 mm long x 
0.3-0.5 mm wide), with a well-marked oblique 
rostrum that usually projects beyond the ventral 
margin of the lobe; stylus setaceous. Cells in dis- 
tal part of lobe subquadrate, in concentric lines, 
with relatively thick walls and + nodulose tri- 
gones. Underleaves distant to imbricate, 2—3 x as 
wide as the stem, 2-lobed to about 0.3—0.35 their 
length, the margins plane, often with 1-2 teeth, 
the base cuneate or somewhat rounded. Hemiphyll 
lobule usually a flat or canaliculate entire lamina, 
the ventral lamina 2-lobed. Dioicous. Gynoecia 
terminal on + elongate branches; bract lobes en- 
tire, the apex rounded, bract lobules triangular, 
laciniate-dentate; bracteoles deeply bifid, lacini- 
ate-dentate. Perianths compressed, with 2-3 ven- 
tral keels and 1-3 dorsal keels, the keels + undu- 
late, and the surface of the perianths with small 
tubercles and short processes. 


On the trunks of trees and shrubs in forests and more 
open habitats, especially those which are seasonally dry; 
apparently mainly a lowland species, though ascending 
to 1700 m in Tanzania. In West Africa, recorded from 
Nigeria, Benin, Togo and Ghana, and from the Gulf of 
Guinea Islands; elsewhere scattered records from Kenya 
and Uganda south to South Africa, and on the East Afri- 
can Islands. F. diptera is a very distinct species which 
has apparently been much overlooked, perhaps because 
it is the only African Frullania which is consistently 
green, never showing more than the slightest brown 
tinge, and often resembling a species of the Le- 
jeuneaceae, especially a Cheilolejeunea. Moreover it 
does not occur in large amounts at any one place. How- 
ever, with experience, the very flat broad shoots with 
closely imbricate leaves will be readily recognised. 


16. Frullania ericoides (Nees) Mont., Ann. Sci. 
Nat., Bot., sér. 2. 12: 51. 1839; Jungermannia 
ericoides Nees, in Martius, Fl. Bras. 1(1): 346. 
1833. 

Jungermannia squarrosa Reinw. et al., Nova Acta Acad. 
Caes. Leop. Carol. Nat. Cur. 12: 219. 1824, nom. illeg. 
{non Hook. 1818); Frullania squarrosa (Reinw. et al) 
Dumort., Rec. Obs. Jungermann.: 13. 1835. 

Jungermannia tuberculata Lehm., Linnaea 9: 423. 1835. 

Frullania usagara Mitt., J. Linn. Soc., Bot. 22: 326. 1886. 
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Fig. 150. Frullania caffraria. A-D: shoots in ventral view. E: leaf. F-H: lobules. J: underleaf. K: stylus. L-N: hemiphylls. 
P: shoot in ventral view. Q: leaf lobe. R: leaf. S: explanate lobules. T: female bracts and bracteole. U: female bract. V: 
perianth. W: cross-section of perianth. A: Dem. Rep. Congo, Bequaert 6193; B: Dem. Rep. Congo, Symoens 52/2; 
C,T,W: Tanzania, Jones 2041; D,N: Sao Tomé, Quintas s.n. (type of F. stephanii); E: Sao Tomé, Moller s.n. (type of F. 
molleri); F: Dem. Rep. Congo, Leroy 225; G,U,V: Dem. Rep. Congo, Guesquiére 4717; H: South Africa, Schelpe 2027; 
J,K: Tanzania, Jones 657c; L,M: Tanzania, Pécs 6570BG; P,Q: Angola, Newton 1883 (type of F. lobangiensis); R: Tanza- 
nia, Goetze s.n. (type of F. nutans); S: Tanzania, Pécs 6770K. (from Vanden Berghen, 1976). 
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Fig. 151. Frullania diptera. A: shoot in ventral view with underleaves removed. B-D: parts of shoots in ventral view. E: 
leaves with explanate lobules. F: lobule. G,H: hemiphylls. J: female bract. K: female bract and bracteole. L,M: perianths. 
N,P: cross-sections of perianths. A,D,F,J,L: South Africa, Ecklon s.n. (type); B,H: Madagascar, Cremers 2107, C: Mauri- 
tius, von Voltzkov 1904. (type of F. inflatiloba); E,G: Tanzania, Pécs 6856E, K,M-P: Tanzania, Jones 2196. (from Vanden 


Berghen, 1976). 


Frullania tatanarivensis Steph., Hedwigia 33: 148. 1894. 


Frullania welwitschii Steph., in W. P. Hiern, Cat. Afr. PI. 
Welwitsch 2: 316. 1901. 


Frullania bangiensis Steph., Sp. Hepat. 4: 372. 1910. 
Frullania armatistipula Steph., Sp. Hepat. 4: 378. 1910. 


Frullania dupuisana Steph. ex Bonner, Index Hepaticarum 
5: 292. 1965, nom. inval. 


Plants medium-sized, dull green to dark brown, 
fronds rather laxly and irregularly pinnate with 
numerous short branches; shoots 0.85—1.6(—2.0) 
mm wide. Leaves rather laxly imbricate when dry, 
when moist characteristically strongly curved 
upwards; lobes oval or almost round, 0.9-1.1(— 
1.2) mm long x 0.6—-0.7(-0.95) mm wide, the 
dorsal base with a very variably developed auricle 
which may cross the stem and may be extended to 
cross the insertion of the lobule; cells in mid-lobe 
18-21(-25) um wide x 20-26(—30) um long. 
Lobules (0.2—)0.27—0.38(-0.5) mm long, very 
variable in size: when well developed about as 
long as wide, + semicircular with blunt rostrum at 
the distal side of the mouth, the dorsal portion of 


the lobule only slightly longer than the ventral 
portion, and its union with the lobe very short (but 
lobule frequently widely bell-shaped or taking the 
form of a concave lamina); stylus narrowly trian- 
gular or lanceolate, 2-3 cells wide at the base. 
Underleaves 2-4 x as wide as the stem, longer 
than wide, 2-lobed for 0.15—0.35 their length, the 
lobes acute, frequently connivent, the base cu- 
neate, margins plane, a median boss present. 
Hemiphyll lobule usually a lanceolate lamina, the 
ventral lamina broadly ovate, much larger than the 
lobule, the margins often undulate-crisped. Di- 
oicous. Male plants often more slender than fe- 
male plants, with abundant conspicuous androe- 
cia. Gynoecia on short lateral branches. Female 
bracts spreading, the lobes entire, rounded at apex, 
the lobules triangular, acute; bracteoles 2-lobed to 
0.3-0.5, variably dentate. Perianths claviform or 
subcylindrical, trigonous, sometimes with 1-2 
weak supplementary keels, the whole of the 
proximal part and often also the distal part bearing 
numerous short foliaceous processes. 
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0.2 mm (J) 


Fig. 152. Frullania ericoides. A: shoot in ventral view. B: leaf lobe. C,D: underleaves. E: lobe cells. F,G: lobules. H: 
hemiphyll. J: lobule with stylus. K: female bracts and bracteole. L,M: perianths. N: cross-section of perianth. A,B: Zim- 
babwe, Vanden Berghen s.n.; C.D: Dem. Rep. Congo, Symoens 9803b; E: Zimbabwe, Vanden Berghen 865; F,G: Canary 
Isles, De Sloover 72 H 2; H: ?Tanzania, Pécs 6548J; J: South Africa, Schelpe 2140; K,L,N: Tanzania, Hannington s.n. 
(type of F. usagara). M: Nigeria, Harrington 1013. (from Vanden Berghen, 1976). 


Fig. 153. Frullania obscurifolia. A: shoot in ventral view. B: leaf and underleaf. C: lobule. D: hemiphyll and underleaf. E: 
hemiphyll with a saccate lobule, and lobule of first branch leaf. F: hemiphyll with a laminal lobule. G,H: female bracts and 
bracteole. J: female bract. K,L: perianths. M: cross-section of perianth. A: Dem. Rep. Congo, Vanderyst 140 (type of F. 
exigua); B,H,J,M: Rodrigues, Balfour s.n. (type); C,F: Seychelles, Onraedt 73 S 46; D: Tanzania, Pécs 6903C; E: Kenya, 
Pocs 6602F; G,K: Dem. Rep. Congo, Symoens 13702; L: Zambia, Symoens 10497a. (from Vanden Berghen, 1976). 
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In mats on rocks and trees, often in habitats transitional 
between forest and savanna, and common in anthropo- 
genic habitats including plantations and farms; chiefly 
lowland, although to 1200 m in East Africa. In West 
Africa, from Cameroon to Sierra Leone and Guinea, and 
on Annobon, Bioko and Principe; elsewhere very wide- 
spread in eastern to southern Africa. 

A very common and variable species which, despite its 
variability, is usually not difficult to recognise. The 
mats tend to have a rather untidy appearance, conferred 
by the straggling habit, somewhat flexuose main axes 
and numerous short divaricate branches. The appear- 
ance of the moist plant is especially distinct in the form 
of the leaves, which curve sharply upwards so that the 
distal part of the lobe is almost erect. Shade and hygro- 
morphic forms are common; these forms are usually 
green, and the lobules take the form of concave laminae. 


17. Frullania obscurifolia Mitt., Phil. Trans. 
Roy. Soc. London, 138: 400. 1879. 
Frullania borgenii Pearson, Christiania Vidensk.-Selsk. 
Forhandl. 1890(2): 8. 1891. 
Frullania cardotii Steph., Sp. Hepat. 4: 366. 1910. 
Frullania vanderystii Steph., Sp. Hepat. 4: 366. 1910. 
Frullania angolensis Steph., Sp. Hepat. 4: 366. 1910. 
Frullania exigua Steph., Sp. Hepat. 4: 367. 1910. 
Frullania cuculliloba Steph., Sp. Hepat. 4: 622. 1911. 
Frullania capensis sensu Sim, Trans. Roy. Soc. South 
Africa 15: 46. 1926 [non Gottsche 1845]. 
Plants small, usually dark red or purplish red- 
brown to almost black (occasionally green), ir- 
regularly branched, closely applied to the sub- 
strate; strong shoots (0.4—)0.6—0.9(-1.0) mm 
wide. Leaves distant to slightly imbricate, often 
squarrose when moist, sometimes caducous; lobes 
oval, 0.3—0.6(—0.7) mm long x (0.24—)0.28—0.45(— 
0.6) mm wide, the base rounded or somewhat 
auriculate. Lobules large relative to the lobe, often 
0.5 or more lobe length, (0.12—)0.2—0.3(—0.35) 
mm long x (0.1—)0.12—0.2(-0.28) mm wide, 1.0— 
1.6(-1.8) x as long as wide; stylus lanceolate or 
ligulate, 2-3 cells wide at base. Underleaves usu- 
ally distant, 1.22.0 x as wide as the stem, 2-lobed 
for 0.5—0.75 their length, the base cuneate, the 
lobes acute, the margins plane, each with a coarse 
tooth. Hemiphyll lobule either saccate or laminal, 
the ventral lamina ovate, entire or with an obscure 
tooth, the apex often acute. Usually many of the 
marginal cells of the lobe enlarged and bulging, 
with darker reddish contents, later giving rise to 
discoid gemmae. Dioicous, or occasionally 
autoicous. Gynoecia terminal on main stems or 
elongate branches; lobes of the bracts entire, the 
lobules and bracteoles entire or with a few teeth. 
Perianths ovoid, with 5 principal keels, and often 
with additional subsidiary keels. 
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On the branches of trees and shrubs, often in savanna 
woodland and scrub; from sea level to (in East Africa) 
at least 2600 m. In West Africa, currently known only 
from Cameroon, Ghana, Nigeria, Sierra Leone and An- 
nob6on, but probably more widespread. Elsewhere in 
Africa, recorded from Congo, the Central African Re- 
public, and from Ethiopia and Djibouti to South Africa, 
and on the East African Islands. F. obscurifolia is a 
common and variable species, and is often sterile. It is 
usually recognisable by the relatively large lobules, the 
small underleaves, the dioicous inflorescence and the 
marginal gemma-initial cells (even when gemmae or 
caducous leaves are not present). F. socotrana can re- 
semble F. obscurifolia, but the lobules of the former are 
relatively even larger, and the stylus is notably large. 
Vanden Berghen (1976) noted that the lateral teeth of 
the underleaves of West African plants tended to be 
more pronounced than in plants from eastern and south- 
ern Africa. 


18. Frullania socotrana Mitt., in Balfour, Trans. 
Roy. Soc. Edinburgh, 31: 335. 1888. 
Frullania purpureopicta Steph., Sp. Hepat. 4: 367. 1910. 
Frullania bursicula Steph., Sp. Hepat. 4: 678. 1911. 
Plants small, greenish-brown, appressed to the 
substrate; robust shoots (0.5—)0.7—0.9(-1.0) mm 
wide. Leaves contiguous or somewhat imbricate; 
lobes flat or concave, oval, rounded at the apex, 
(0.3—)0.4—0.65(-0.75) mm long x (0.27-)0.3- 
0.5(—0.65) mm wide, the margins lacking gemmae 
or gemma-initials. Lobules large relative to the 
lobes, usually contracted towards the mouth, 
0.17—0.3(-0.4) mm long, 1.0—-1.4 x as long as 
wide; stylus large, ligulate, 3-6 cells wide at base, 
(30—)45—60(—75) um wide x (60—)100—180(—220) 
um long. Underleaves small, distant or contigu- 
ous, 0.12—0.22 mm long, usually ca. 1.5 x as wide 
as the stem, 2-lobed to 0.4 their length, the lobe 
apices obtuse or acute. Hemiphyll lobule either 
saccate or laminal, ventral lamina ovate, entire, 
the apex obtuse, sometimes unequally 2-lobed. 
Autoicous (usually). Gynoecia terminal, with 1(— 
2) innovations; bract lobes oval, rounded at the 
apex, the lobules unequally 2-lobed; bracteole 2- 
lobed. Perianths ovoid, with 2—3(—5) ventral keels, 
2 lateral keels, and O-3 usually obscure dorsal 
keels, the keels undulate-crisped and sometimes 
slightly verrucose. 


On trees and shrubs in open primary and secondary 
forest, and in plantations, rarely on rocks; ascends to 
2650 m in Tanzania. Apparently a much rarer species 
than F. obscurifolia. The only records from the western 
part of the continent are from Cameroon and the Cape 
Verde Islands, though it might sometimes have been 
mistaken for F. obscurifolia. Elsewhere, there are scat- 
tered records from Socotra south to South Africa, and 
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Fig. 154. Frullania socotrana. A: shoot in ventral view. B: leaves in dorsal view. C: underleaf, explanate lobule, and sty- 
lus. D: hemiphyll, underleaf and first branch leaf lobule. E: underleaf and leaf. F: lobule and stylus. G: hemiphyll with a 
saccate lobule, and lobule of first branch leaf. H: female bracts. J: female bracteole. K: perianth. L,M: cross-sections of 
perianths. A: Dem. Rep. Congo, Symoens 12964; B: South Africa, Schelpe 5210; C,F: South Africa, Ecklon s.n.. D: Tan- 
zania, Pocs 6750AG; E,G: South Africa, Schelpe 2118; H,J: Uganda, Lye B339; K-M: Tanzania, Jones 2006. (from Van- 


den Berghen, 1976). 


from Madagascar. F. socotrana is closely allied to F. 
obscurifolia and shares many characters with it, but 
tends to be larger overall with a relatively larger lobule, 
the stylus is large and lingulate, and the leaves lack 
gemmae or gemma-initials. 


19. Frullania spongiosa Steph., Hedwigia 33: 


147. 1894. 
Frullania dusenii Schiffn. in sched. [non Steph., Arch. 
Mus. Nat. Rio de Janeiro 13: 115. 1905 “1903”). 
Frullania colonica Steph., Sp. Hepat. 4: 373. 1910. 
Frullania usambarensis Steph., Sp. Hepat. 4: 375. 1910. 
Frullania bystroemii S.W.Arnell, Bot. Notiser 114: 177. 
1961. 


Plants green, yellow-green or light red-brown; 
shoots (1.3—)1.4—1.8(—2.0) mm wide, complanate. 
Leaves imbricate, flat or weakly convex, not 
squarrose when moist; lobes oval, 0.9-1.2 mm 
long x 0.7—0.9(-0.95) mm wide, the base with a 
well developed auricle; cells in mid-lobe (17—)20- 
22(—24) um wide x (20—)23—26(-30) um long. 
Lobules (0.3—)0.35—0.55 mm long, about as wide 
as long, with a strong rostrum that usually projects 
beyond the ventral margin of the lobe; stylus nar- 


rowly triangular or setaceous, 2—3 cells wide at 
base. Underleaves approximate or imbricate, 3-6 
x as wide as the stem, wider than long, the base 
truncate or cuneate, 2-lobed to 0.1—0.2(—0.25) 
their length, the sinus wide, often rounded, with 
the lobes acute, often connivent. Lobule of hemi- 
phyll usually a lanceolate lamina, the ventral 
lamina suborbicular, 2-lobed. Dioicous. Female 
bracts spreading, the lobes oval, entire, obtuse or 
rounded at the apex, lobules lanceolate, acute; 
bracteoles 2-lobed, the lobes variably dentate- 
laciniate. Perianths claviform, trigonous. 


On trunks and branches of forest trees in rainforest, at 
the forest edge and in the crowns of trees; lowland. In 
West Africa, recorded from Cameroon to Ivory Coast, 
and Rio Muni, but not yet from the Gulf of Guinea Is- 
lands. There are also scattered records from eastern 
Africa and Madagascar. It is abundant in the lowland 
rainforest zones of West Africa, where it may be even 
more abundant than F. ericoides. In common with sev- 
eral other species that are abundant in West Africa, it 
appears to be very local in East Africa, probably be- 
cause of the absence of areas of sufficiently high rainfall 
at a low enough altitude. F. spongiosa sometimes grows 
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Fig. 155. Frullania spongiosa. A-D: shoots in ventral view, B with underleaves removed. E,F: leaf lobes. G: underleaves. 
H,J: lobules and styli. K-N: underleaves. P: hemiphyll. Q: cross-section of perianth. A,J,P,Q: Ghana, Jones 1270; B,H,M: 
Cameroon, Dusén 440; C: Tanzania, Bauer 5977 (type of F. colonica); D,F,G: Cape Verde, Bystrém s.n. (type of F. bystro- 
emii); E,K,L,N: Nigeria, Brenan et al. 244. (from Vanden Berghen, 1976). 


with F. ericoides, which it resembles in size and habit, 
but differs from it in the flat leaves which remain imbri- 
cate when moist, in the rostrum of the lobule extending 
beyond the ventral margin of the lobe, and in the large 
underleaves. It is usually light in colour, and does not 
assume the deep purple-brown colours that are some- 
times seen in F. ericoides. The leaves of F. spongiosa 
are often very fragile, making it difficult to dissect un- 
broken female bracts and bracteoles. 


20. Frullania variegata Steph., Hedwigia 33: 
149. 1894. 

Frullania renauldii Steph., Sp. Hepat. 4: 487. 28 Feb 1911 
{non 17 July 1911]. 

Frullania garsidei S.W.Arnell, Svensk Bot. Tidskr. 47: 
116. 1953. 

Plants green-bronze or reddish-brown, fronds 

irregularly but densely branched; strong shoots 

(0.8—)1.0-1.5 mm. Leaves imbricate or sometimes 


contiguous, not caducous; lobes oval, 0.6—0.8(— 
0.9) mm long x (0.5—)0.7-0.8 mm wide, the 
dorsal base somewhat auriculate, lobe margin 
lacking gemmae and gemma-initials. Lobules 
relatively large, (0.3—)0.4—0.45(—0.52) mm long, 
(1.2—)1.5—1.8 x as long as wide; stylus setaceous. 
Underleaves distant, 2.0-2.5 x as wide as the 
stem, 2-lobed to 0.35 their length, each margin 
with a coarse tooth, plane. Hemiphyll lobule 
usually modified, the ventral lamina entire. 
Dioicous. Gynoecia terminal on + elongate 
branches; lobe of bracts oval, the apex rounded, 
the lobule lanceolate, the apex acute; bracteoles 2- 
lobed. Perianths with 2 lateral and (1—)2(-3) 
ventral, acute, somewhat undulate keels, and 0—3 
low dorsal keels; proximal part of perianth often 
with some papillae or short processes. 
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Fig. 156. Frullania variegata. A: shoot in ventral view. B: underleaf and lobules with stylus. C: leaf lobe. D: underleaf. E: 
main stem with underleaf, hemiphyll, and branch with lobule and underleaf. F: female bract. G: female bracts and bracte- 


ole. H,J: perianths. K-P: cross-sections of perianths. 


A,J,K,M,N: South Africa, Vorster 477b; B: Réunion, Rodrigues 


(type); C,D,F,G,H,L,P: South Africa, Arnell 1494 (type of F. garsidei); E: Tanzania, Pécs 62560. (from Vanden Berghen, 


1976). 


On the bark of trees and shrubs in open forest. A rare 
species, recorded in West Africa only from Cameroon; 
elsewhere, there are only a few records from eastern and 
southern Africa. F. variegata is closely allied to F. ob- 
scurifolia, from which it differs chiefly in its greater 
size, relatively longer lobule and the absence of mar- 
ginal gemmae on the leaves. Because of the rather long 
lobule, Vanden Berghen (1976) placed F. variegata in 
subgen. Frullania, whilst he placed F. obscurifolia in 
subgen. Trachycolea, even though he suggested that the 
two species may be synonymous. This emphasises the 
intermediate position of F. variegata, though its char- 
acters as a whole seem to place it more comfortably in 
subgen. Trachycolea. 


subgen. Homotropantha Spruce 


21. Frullania nodulosa (Reinw. et al.) Gottsche 
et al., Syn. Hep.: 433. 1845; Jungermannia 
nodulosa Reinw. et al., Nova Acta Acad. 
Caes. Leop. Carol. Nat. Cur. 12: 217. 1824. 


Plants large, red-brown or deep brown, regularly 


and laxly pinnate or bipinnate, forming loose tufts 
or pendent fronds on the branches of trees; robust 
shoots (1.5—)1.6—2.0(-2.3) mm wide. Leaves 
closely imbricate; lobes convex, broadly ovate, 
ca. 1.1-1.3 mm long x 1.0—1.2 mm wide, the dor- 
sal base with a small auricle, the distal margin 
incurved. Lobules small, inconspicuous, 0.25—0.3 
mm long, 1.3—2 x as long as wide, lying close 
against the stem and directed away from the lobe, 
the mouth directed towards the stem apex; stylus 
of 24 uniseriate cells, fugaceous. Underleaves 4— 
6 x as wide as the stem, imbricate, 2-lobed for 
0.15—0.2 their length, with a median keel, or the 
margin often widely recurved towards the apex, 
the base rounded or cordate. Hemiphyll lobule 
pendent, saccate or modified into a flat or cana- 
liculate lamina, the ventral lamina broadly oval, 
entire. Autoicous. Gynoecia usually on very short 
lateral branches. Perianths trigonous, smooth. 


Apparently confined to the crowns of trees in rainforest, 
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and usually collected from fallen branches. In West 
Africa, known from Cameroon, Nigeria, Ghana, Ivory 
Coast and Sierra Leone; elsewhere in Africa, recorded 
only from D.R. Congo, Tanzania, Madagascar, the 
Comoro Islands and the Seychelles. F. nodulosa is the 


cies of Frullania in the orientation of the lobule, the 
mouth opening upwards towards the shoot apex. How- 
ever, the large, closely imbricate underleaves com- 
pletely conceal the small lobules, which are therefore 
easily overlooked, even on microscopic examination, 


only species in Africa of the pantropical subgen. Ho- 
motropantha, and is distinct from all other African spe- 


thus sometimes leading to a failure to recognise even 
the genus. 


Fig. 157. Frullania nodulosa. A: shoot in ventral view. B: shoot in ventral view with underleaves removed. C: leaf with 
saccate lobule. D: leaf with explanate lobule. E: underleaf. F-H: hemiphylls. J: branch base in dorsal view, with hemiphyll 
and two branch leaves. K: branch base in ventral view, with hemiphyll and underleaf. L,M: female bracts. N: female brac- 
teole. P: perianth. Q: cross-section of perianth. A: Verdoorn s.n.; B,D,E,L-Q: Cameroon, Zenker 3935k, C: Dem. Rep. 
Congo, Louis 12401; F,G: Cameroon, Dusén 3455; H-K: Madagascar, Cremers 2171. (from Vanden Berghen, 1976). 


LEJEUNEACEAE Cas.-Gil 


Plants green, yellowish-green, brown, blackish or whitish, never reddish; prostrate, decumbent, as- 
cending or pendent, pinnate, forked or irregularly branched. Stems with or without hyalodermis. 
Branches usually Lejeunea-type, sometimes terminal (Frullania-type), rarely Aphanolejeunea-type; 
stolons lacking. Leaves incubous, complicate, divided into a dorsal lobe and a smaller ventral lobe (= 
lobule), the lobule attached to the dorsal lobe along a keel, and proximally to the stem; stylus small or 
lacking. Cells isodiametric to elongated, with homogeneous or segmented oil bodies; ocelli sometimes 
present. Underleaves undivided or 2-lobed, lacking in a few genera (tribe Cololejeuneae). Rhizoids 
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restricted to underleaf bases. Dioicous or monoicous. Gametoecia on leading shoots or on short lateral 
branches; innovations Radula-type. Androecia usually with 1—2 antheridia per bract, antheridium on a 
l-seriate stalk. Archegonia only | per gynoecium. Perianth polymorphic, the mouth usually contracted 
into a short rostrum. Seta very short, usually thin. Capsule globose, wall bistratose. Elaters attached to 
the capsule valves, arranged vertically inside capsule. Spores relatively large. Vegetative reproduction 
by caducous leaves, caducous branches, brood-bodies ('gemmae') or fragmentation. 


The Lejeuneaceae is the largest family of liverworts, with many hundreds of species in about 90 genera. It is also 
the largest family in sub-Saharan Africa, with about 350 species in about 40 genera. Most of the species are epi- 
phytic, growing on the roots, trunks, branches and twigs of trees and shrubs, but many species are preferentially or 
exclusively epiphyllous (i.e. grow on the surfaces of living leaves), with a few found on rock. 


The Lejeuneaceae possess many features which are unique among liverworts, and many special characters are used 
for identifying genera and species. They will usually be readily recognised by the incubous leaves with the ventral 
margin proximally folded under to form a small ventral lobe (= the lobule), which is inserted on the stem and united 
to the lobe by a suture. In humid or shady conditions some or all of the lobules may be reduced to very small folds, 
and since the structure of the lobule is of considerable taxonomic value, such forms may be difficult to identify. The 
only other genera whose leaves have small ventral lobes are Frullania, Porella and Radula, and these are all very 
distinctive in many other characters. Radula is without underleaves and the rhizoids originate from the lobule. In 
Porella, the lobule is lingulate and is inserted partly on the stem, as in the Lejeuneaceae, but is decurrent towards 
the base of the stem, in contrast to that of the Lejeuneaceae, the insertion of which is curved towards the apex of the 
stem. In Frullania, the lobule is not a simple fold, but a sac of varying form (cylindrical, clavate, helmet- or bell- 
shaped). All three genera differ from the Lejeuneaceae in their pattern of branching. 


Most species of Lejeuneaceae produce only Lejeunea-type branches. Frullania-type branches are known in far 
fewer genera and species, and are not known in the Lejeuneoideae. Most species that produce Frullania-type 
branches can, and usually do, also produce Lejeunea-type branches, so that the clearest distinction is between plants 
which produce only Lejeunea-type and those which produce both types. In the latter case, the degree to which the 
two types are produced may differ within a genus. The production of only Frullania-type branches is very rare in 
the Lejeuneaceae. Whilst the branch type can provide some useful distinctions between genera, it should be used 
with a little caution, since it seems to be partially dependent on environmental conditions, as noted, for example by 
Jones (1970) and Kitagawa (1984). The characters of the cell wall and cell contents are of considerable taxonomic 
value at the genus and species level in the Lejeuneaceae, and an increasing recognition of their importance is re- 
flected in an increasing number of studies. Descriptions of oil bodies in African taxa were published by S. Jovet- 
Ast, E.W. Jones (African Hepatics series), C. Vanden Berghen, and others from the 1940s onwards. Kis & Pécs 
(1997) presented a large amount of new data and summarised past information on oil bodies in African species. Two 
other recent papers (Schuster, 1992c, 1992d) contain much information on oil bodies and cell walls in the families 
and genera of the Lejeuneaceae (including those found in Africa), though the species discussed are mostly those 
found in the neotropics. 


Literature: Gradstein (1994), Gradstein et al. (2001), Schuster (1980a, 1992c, 1992d). 


Classification of the Lejeuneaceae 


The classification of the Lejeuneaceae has been frequently revised, with new taxonomic groupings 
regularly proposed. Formerly, characters of the gametophyte were used to delimit subfamilial groups, 
but recent studies have shown that sporophyte characters are often more stable in many families, and 
are thus becoming more important in sub-familial classifications. In this treatment, the key and the as- 
signment of genera to subfamilies and tribes follow Gradstein (1994). 


KEY TO THE SUBFAMILIES AND TRIBES OF THE LEJEUNEACEAE 


1. Inner walls of capsule valves brownish, covered by a fenestrate-perforate, thickening layer; elaters 
with well developed spiral bands, upper ends attached to valve surface and margins; spores iso- 
diametric; seta with 16 or more outer rows of cells; underleaves undivided; ventral merophyte 4 or 
more cell rows wide; ocelli absent ................ (subfam. Ptychanthoideae) tribe Ptychantheae (p. 238) 

1. Inner walls of capsule valves pale, lacking a fenestrate-perforate thickening layer (though nodular 
thickening sometimes present); elaters with rudimentary spiral bands, upper ends attached to valve 
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margins only; spores elongate-rectangular; seta with 12 or 16 outer rows of cells; underleaves 2- 
lobed or undivided; ventral merophyte 2-4 cell rows wide, rarely wider; ocelli sometimes present. 


subblama@leeieuneQiGeae ys. 6 nfo yaenss st inn ss, eRe Oe aa RR A ONe. Meee ner, Hees ME Saravtze feos ERTL + pa 
2. Seta with 16 rows of epidermal cells; underleaves undivided ............. tribe Brachiolejeuneae (p. 283) 
2. Seta with 12 rows of epidermal cells; underleaves 2-lobed, undivided or lacking ................:0::::000 3 
B2 Undetleaves tl, for cachspalmorleavesiescwcrt. 6. caste ete eer decane tadstartaeran. tesae tribe Lejeuneae (p. 290) 
SPUnderleaves, Istomeach, leat, Orjlackin ter ree setts sect eat oct teat tribe Cololejeuneae (p. 364) 


For species with underleaves, the division of the Lejeuneaceae into 


1) HOLOSTIPOUS species - those with undivided or weakly emarginate underleaves, and 
2) SCHIZOSTIPOUS species - those with 2-lobed underleaves (keys pp. 290, 364) 


is generally the most useful first step in identifying genera and species, since the underleaf morphology 
is easily observed. Although the division is an artificial one, it quite closely matches the natural group- 
ings in that almost all taxa in subfam. Ptychanthoideae and subfam. Lejeuneoideae tribe Brachiole- 
jeuneae are holostipous (underleaves in some species of Caudalejeunea may be bifid), and nearly all 
taxa in subfam. Lejeuneoideae tribe Lejeuneae are schizostipous (all except Cheilolejeunea montagne 
and Leucolejeunea xanthocarpa in our area). 


Species of Aphanolejeunea and Cololejeunea lack underleaves and are neither holostipous nor 
schizostipous (see key to the genera of tribe Cololejeuneae, p. 364). 


ARTIFICIAL KEY TO THE GENERA OF HOLOSTIPOUS LEJEUNEACEAE OF WEST AFRICA 


1. Ocelli (enlarged opaque cells containing oil) scattered uniformly over whole leaf; perianths strongly 
compressed and enlarged at apex into 2 large rounded entire lobes, so that they are strongly cordate; 
leaf lobule minute; plant dark green, very flat (tribe Brachiolejeuneae - Pp. 283) ...ccececeseeeetteeteieene 
PIE, Fee eS LP OPS ETE Gh osteo direst eon ce aaron str ota dee ses aet ae cTadeeeee ares se Stictolejeunea balfourii 

1. Leaves without ocelli; perianths not as above (though sometimes with dentate wings around apex); 
plant not notably dark green and very flat ..............ccccccsssssesscesssescceneeneceeessenccseesescenssonsesnesonncuseesesens 2 

2. Hyaline papilla distal to apical tooth; underleaves entire or shallowly retuse, to 6 x as wide as stem 

(icine Lagi aeye Sit PAE, Nh Seats eee ey Baca Re eh bc Rac ia aS 0 CR OE CeCe 3 
. Hyaline papilla proximal to or behind apical tooth; underleaves entire or rarely shortly divided ...... 4 
. Plants whitish- or pale green; ventral merophyte (usually) 4 cell rows wide; gynoecia with | pycno- 
lejeuneoid innovation; leaves strongly involute along ventral margin and around apex (in L. xantho- 
carpa); oil body very large, coarsely granular, 1(—2) per cell, filling much of the lumen (p. 352) ...... 
ee ee eer eee RCE Ae ay seg oa os Cea c ond saat ne neg soak anes See cannes Leucolejeunea 

3. Plants usually brownish, not whitish or pale green; ventral merophyte 2 cell rows wide; gynoecia 

with 1 lejeuneoid innovation; leaves lacking strongly involute ventral margin and apex; oil bodies 2 


Oo bdo 


Ommmotemence lstakpe (299 zie. samt cerns sn shies tect eicr er heceeee ss ev ccs sovades norco Cheilolejeunea montagnei 
4. Gynoecia lacking innovations (pseudo-innovations occasionally present) ........:..:eeeeeeseeeeeeeeeeeeeeeee 5) 
4. Gynoecia with 1-2 innovations, thus becoming apparently lateral, or in a dichotomy ..........-.....0+ 9 


5. Perianths with 2 lateral and 2 ventral keels (sometimes in addition a weaker dorsal keel), all keels 
(especially lateral) with strongly dentate or laciniate wings; trigones of leaf cells triconvex or tricon- 


cave; plants glossy brown or blackish; cell walls DBrOWMN ............:cssccsseseeeseeeeeteeneeeneees Lopholejeunea 
5. Perianths not as above; trigones of leaf cells cordate (i.e. with 1 face concave and 2 faces convex) . 6 
GO leeatmarcins mentale. Alleast aLOUNG APCK 1 ...c1s-c...0cscdesy sacdencpstoemragertags ine osenise snes cats Caudalejeunea 
(he iL SLES NETREGS vi eSLca OH ea PS esa ag I A SE ee ORS ca eS cna ee i 
7. Perianths sharply trigonous, or plants with conduplicate leaves on ascending (gemmiferous) shoots; 
(RCTS PSTD oe soy 5 MBit yn Beck CAR OO RC ERE EOE EOE ec ee ere ee Caudalejeunea 
7. Perianths cylindrical or pyriform; gemmiferous shoots never formed; plants mostly brown or blackish 
gah cP Se Sania SEBS ict IRIN iN oA CRRA RP on, JT SAAS eS eR A 8 


8. Perianths with 5—10 longitudinal keels or folds; leaf lobule with 2 or more teeth; oil bodies homoge- 
neous; male bracts weakly saccate, with 1-2 antheridia per bract, lobules epistatic; outermost cells 
IR Se ROTC LTE ED Oe ere eam rr ASU Crs rs ree wh Cee Acrolejeunea 
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8. Perianths inflated, pyriform, without keel or with 1-5 keels; leaf lobule with 1 tooth; oil bodies com- 
pound; male bracts strongly saccate, with 2—3 antheridia per bract, lobules hypostatic; outermost 


cells of stem thicker-walled, becoming brownish ................:.::ccssscccessseceeseeeeseeees Schiffneriolejeunea 
9. Underleaves entire; leaf lobes entire (sometimes with a few obscure teeth near apex in Dicranole- 
jeunea), apex rounded*or: acuminate A: AREAL eee ee TE ee, 10 
9. Underleaves dentate; leaf lobes apiculate or dentate; female bracts dentate ............0.ccceeeeeseeeeeeees 14 
10. Perianths with O—2 (lateral) keels, ventral and dorsal keels absent ...................cccccccecccceceseeeessseeeeeee 11 
(0; Pertanths with 3°or more ‘Reels: ov. fac s-c..c tected deter ete cecectee eee emer toniets eer e reactor Ret Toate 12 
11. Ventral merophyte (4—)6—10 cell rows wide; gynoecia almost always with 2 innovations; perianths 
compressed, lateral margins keeled but entire, not winged .............c::ccsseceesseeeereeeeteeeeees Marchesinia 


— 


. Ventral merophyte 2(—3) cell rows wide; gynoecia with 1—2 innovations; perianths compressed, 
lateral margins keeled, with a laciniate wing (sometimes reduced to a few short laciniae or teeth) 
around apex (tribe Brachiolejeunede - p. 283) ......ccccceceeeeesseeeeseeeees Dicranolejeunea (Acanthocoleus) 

12. Perianths with 3 deep keels, of which | is ventral (sometimes with additional minor folds between 

main keels); stem (cross-section) asymmetrical, with dorsal epidermal cells larger than ventral and 

medullary cells; leaf lobules with 1(—3) blunt teeth; lobules of male bracts hypostatic; trigones of 


leaf cells.cordate} oil’ bodies‘compound')).<. 294 ks ee | ae Mastigolejeunea 
12. Perianths with 4 or more keels, of which at least 2 are ventral; stem not asymmetrical; lobules of 
male bracts epistatic or hypostatic; trigones of leaf cells cordate or MOt ...........eeseeseeeseeeteeeteeeeeees 13 


13. Leaf lobules with 2-6 teeth; trigones cordate; oil bodies simple; stem with hyalodermis; gynoecia 
with 2 innovations; perianths with about 10 keels; female bracts with winged keels; lobules of male 
bractsiepistAatie s .....c:ct ei At ge ergata, are, ea eRe a, oases cls cs ee re at Frullanoides 

13. Leaf lobules with 1(—3) teeth; trigones not cordate; oil bodies compound, at least when fresh; stem 
lacking hyalodermis; gynoecia with | innovation (except for first gynoecium, which sometimes has 
two); perianths with 5 keels; female bracts with unwinged keels; lobules of male bracts hypostatic .. 
sachenrapecsekjaddapssstcgeah dette nslbove Sau Tushe RM gais. CON CANN, COPSERED, SEC Mth? aUmNd , SHMeMtr ey, eaaeie UREN TY eee see yee Archilejeunea 

14. Leaf margin sharply dentate almost the whole way round; ventral merophyte 2 cell rows wide; 
stems soft, hyalodermis present; trigones triconvex; perianths compressed, with dentate or laciniate 
wing around apex; plants almost always epiphyllous (tribe Brachiolejeunede - p. 283) ........ccceceeeee 
asicec duthdveai cet aateeshssacuaaadenem sent (eusp Se Eavage cag pened epee errne. erent fester ee ote Gh Odontolejeunea 

14. Leaves dentate only near apex; ventral merophyte 6—10 cell rows wide; stems rigid, brown, with 
thick-walled outer cells similar in size to inner cells; trigones cordate; plants not epiphyllous ...... 15 

15. Perianths oblong, with 3 equal, deep, slightly toothed keels; branches Lejeunea-type . Thysananthus 

15. Perianths clavate, strongly striate, with about 10 smooth, obtuse longitudinal keels; branches Frul- 
LAN TGV PC cs czes 5, ce sh sc yeas Recents Oho ode arg REG «ws ENe 2G GATING et Eee. g Rae aK G a te eT ee aT Ptychanthus 


subfam. PTYCHANTHOIDEAE 
tribe PTYCHANTHEAE 


Plants deep green to brown or blackish, prostrate, ascending or pendent, sometimes dendroid. Stems 
relatively robust; ventral merophyte 4-20 cell rows wide. Branching of Lejeunea- and Frullania-type, 
flagelliform branches sometimes present. Apex of leaf lobule with hyaline papilla usually entally dis- 
placed. Ocelli lacking. Underleaves entire, the apex rounded or retuse (sometimes + bifid in Caudale- 
jeunea). Dioicous or autoicous, rarely paroicous. Androecia on long shoots, bracteoles present through- 
out the spike, bracts with hypostatic or epistatic lobules. Gynoecia with lejeuneoid or pycnolejeuneoid 
innovations. Perianths with 0-5 ventral keels. Seta of 16 or more rows of epidermal cells surrounding 4 
or more inner rows. Capsule valves widely spreading after dehiscence, inner wall brownish, covered by 
a fenestrate sheath of thickening tissue, outer wall colourless, with nodulose cell-wall thickenings. 
Elaters usually 72 per capsule, sometimes fewer, upper ends attached to valve surface and margins, 
brownish, spiral 1(—2), well developed. Spores + isodiametric, with rosettes on each facet. 


About 18-19 genera worldwide, of which 11 occur in sub-Saharan Africa. Most of the species are epiphytes of 
forest canopies or rather open, woodland habitats, at low to medium altitudes. 


Literature: Gradstein (1994), Schuster (1980a). 
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ACROLEJEUNEA (Spruce) Schiffn. 


Plants small to medium-sized, 1-2 mm wide, green to brown, sometimes yellowish-brown, creeping. 
Branches predominantly Lejeunea-type, though with occasional Frullania-type branches in long sterile 
shoots. Stems with a single layer of + thin-walled epidermal cells surrounding smaller, rather thicker- 
walled medullary cells (cross-section), the medullary cells usually with larger trigones; ventral mero- 
phyte 4-6 cells wide. Leaf lobes wide-spreading and often + squarrose, when dry strongly convolute, 
apex rounded, margins entire. Cells slightly longer than wide, trigones cordate; oil bodies homogene- 
ous, 8-20 per cell in mid-lobe. Lobules 0.4-0.5 leaf length, never reduced, with 2—5 small incurved 
teeth. Underleaves undivided, margins entire, insertion line shallowly curved. Vegetative reproduction 
in A. emergens by tiny (0.2—0.3 mm long) caducous leaves produced on upright flagelliform shoots 1—5 
mm long (flagelliform shoots not produced in A. aulacophora or A. pycnoclada). Autoicous or dioicous. 
Male bracts rather similar to leaves, with epistatic lobules. Gynoecia without true (Radula-type) inno- 
vations, but occasionally a Lejeunea-type innovation may arise below a gynoecium; female bract apices 
rounded to obtuse. Perianths with 5—10 smooth keels (or plicae). 


A pantropical genus of 15 species, of which 3 occur in Africa; A. aulacophora (Mont.) Steph. is known only from 
East Africa and the East African Islands. Species of Acrolejeunea are easily recognised by the glossy green to yel- 
low-brown colour of the plants, the very densely imbricate leaves which are strongly convolute when dry (giving 
the plants an almost worm-like appearance), by the lobules with several small teeth along the free margin, the cor- 
date trigones, and by the gynoecia with pluriplicate perianths and no innovations. Schiffneriolejeunea is distin- 
guished by many features: when fresh by the coarsely segmented oil bodies, and otherwise by the generally thicker- 
walled epidermal cells of the stem, the hypostatic lobules of the male bracts, the very different perianths, and. usu- 
ally in the single lobule tooth. In both genera, the female bracts are usually scarcely or not keeled, the lobes, the 
lobules and the bracteoles overlapping each other to form a conical involucre in which the perianth is immersed. 
Acrolejeunea is closely related to Frullanoides, but is distinguished by the lack of subgynoecial innovations, the 
non-auricled underleaves and, in A. emergens only, the presence of microphyllous apical shoots. 


Literature: Gradstein (1975, 1994), Jones (1954d), Vanden Berghen (1948a). 


1. Margin of lobule without a tooth at its distal base; microphyllous shoots usually present ..................-. 
IT cee ain oars CT eR eee ca an sp ent meme ta aaacna, daisy eaten aimee: Bes ate 1. A. emergens 
1. Margin of lobule with a tooth at its distal base, very close to the junction of lobule with keel; micro- 
PUVNOUSISHOOLS NEVER PROSC DUN ets: -ceecar- oe s<. Wdntees cranes Stade rae ey sent eaeeenes eects 2. A. pycnoclada 


1. Acrolejeunea emergens (Mitt.) Steph., in 
Engler, Pflanzenw. Ost-Afrikas, C: 65. 1895; 
Phragmicoma emergens Mitt., Phil. Trans. 
Roy. Soc., London 168: 397. 1879; Lejeunea 
emergens (Mitt.) Steph. in Renauld & Cardot, 
Bull. Soc. Roy. Bot. Belgique 32, Mém.: 119. 
1894 “1893”; Ptychocoleus emergens (Mitt.) 
Steph., Sp. Hepat. 5: 24. 1912. 

Acrolejeunea pusilla Steph., in Paris, Rev. bryol. 35: 6. 
1908, nom. nud. [non (Steph.) Grolle et Gradst. 1974]; 
Ptychocoleus pusillus Steph., Sp. Hepat. 5: 26. 1912. 

Acrolejeunea angustispica Steph., in Corbiére, Bull. Mus. 
Nat. Hist. Nat. Paris 18: 108-121. 1912. 

Ptychocoleus vanderystii Steph., Sp. Hepat. 5: 21. 1912. 

Ptychocoleus flagellifer Steph., Sp. Hepat. 5: 22. 1912. 


usually brown. Shoots ca. 1.5 mm wide, either 
prostrate, long and sterile or, in mature colonies, 
crowded, rather short, curved, ascending. Small, 
microphyllous shoots frequently present at the 
apex of main shoots; these curve upwards and 
bear tiny, almost circular, deciduous leaves and 
patent underleaves. Stems 0.1—0.2 mm in diame- 
ter; ventral merophyte 4-8 cell rows wide. Leaves 
closely imbricate, moderately convex, clasping 
the stem when dry, spreading to squarrose when 
moist. Lobes ca. 0.8—1.0 mm long x 0.4—0.8 mm 
wide, oval or oblong-oval, the base and apex 
broadly rounded, the ventral margin nearly 
straight and nearly in line with the slightly curved 


"flagelliferus". 
Ptychocoleus floribundus Steph., Sp. Hepat. 5: 24. 1912. 
Ptychocoleus henriquesii Steph., Sp. Hepat. 5: 25. 1912. 
Ptychocoleus grossispicus Steph., Sp. Hepat. 5: 34. 1912. 
Ptychocoleus rupestris Herzog, Trans. Brit. Bryol. Soc. 1: 
105. 1948. 
Ptychocoleus renauldii var. victoriae E.W.Jones, Trans. 
Brit. Bryol. Soc. 2: 404. 1954. 


Plants brownish-green to brown; in the herbarium 


keel; the keel about 0.5 the distance to leaf apex. 
Cells 17-24 um wide x 25-35 um Iong in mid- 
lobe, smaller and more quadrate at the margin 
trigones cordate, small to medium-sized, interme- 
diate thickenings sometimes frequent. Lobules 
ovate-triangular, oblique at apex, 0.40.5 the 
length of the lobe, narrowly inflated near the keel, 
widely flattened above, apex and free margin with 
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Fig. 158. Acrolejeunea emergens var. emergens. A: female branch with perianth and opened capsule, in ventral view. B: 
inner female bract. C: bracteole. D: perianth. E,F: cross-sections of perianths. G: male bract. H: branch with terminal mi- 
crophyllous shoot. J: underleaf showing auriculate base. K & L; M-P; Q & R: detached leaves and their lobule margin(s). 
S: lobule. T: lobule margin. A-D,G,H,K,L: Rodrigues, Balfour s.n. (type of A. emergens var. emergens); E,Q,R: Angola, 
Welwitsch 249; F,S: Dem. Rep. Congo, Mullenders 431; J,T: Uganda, G.H.S.Wood 1168 (type of Ptychocoleus renauldii 
var. victoriae); M-P: Madagascar, Borgen s.n. Acrolejeunea emergens var. confertissima. U: leaf. V: cells in mid-lobe. 
W: cells at lobe margin. X: perianth. Y: cross-section of perianth. U-Y: Cameroon, Dusén 446 (type of A. emergens var. 
confertissima). (from Gradstein, 1975). 
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Fig. 159. Acrolejeunea pycnoclada. A: part of shoot with gynoecium, in ventral view. B-E: leaves. F: apex of lobule, with 
the first tooth (a) at distal base indicated. G,H: cells in mid-lobe, showing oil bodies. J: underleaf. K: young gynoecium, 


with longly emergent involucre. L: inner female bract. M: apex of inner female bract. 


A,B,E,J,L: Malaysia, Cantor s.n. 


(type); C: Ambon, Naumann s.n.; D,F,M: Réunion, Onraedt 73 R4; G: Réunion, Onraedt 7] M 5017. H: Samoa, Schultz- 
Motel 3922; K: Samoa, Schultz-Motel 3750. (from Gradstein, 1975). 


(2—)3+4 short, straight or curved teeth; oil bodies 
9-20 per cell. Underleaves imbricate, broadly 
obovate, about 3 x as wide as the stem, the apex 
rounded or truncate, the base rounded or cuneate, 
not auriculate, the margins plane or only slightly 
decurved. Autoicous or probably sometimes di- 
oicous. Androecia on long shoots, bracts not very 
different from foliage leaves, though usually with 
rather more saccate lobules and smaller lobes, 1(— 
2) antheridia per bract. Gynoecia terminal on short 
ascending shoots; bracts broadly oval, the lobule 
about 0.65~0.8 the length of the lobe, to which it 
is united for most of its length, the junction not 
marked by any keel or sharp fold; bracteoles as 
long as the bracts, obovate-oblong to suborbicular, 
the apex broadly rounded, entire. Perianths im- 
mersed in the involucre, or only slightly exserted, 
pyriform, with 4-8(—10) keels. 


On tree boles and branches, and on rocks, often in very 
exposed places; lowland, probably rare above 1000 m. 
Apparently much less abundant in districts with very 
high rainfall and a short dry season than in forest dis- 
tricts that are transitional to savanna, into which it ex- 
tends. Widespread throughout tropical and southern 
Africa, and on the East African Islands. It is the most 
widespread species of the genus in Africa and, together 


with Mastigolejeunea auriculata, is the commonest of 
the Ptychanthoideae in West Africa. A. emergens is very 
variable, but the erect, flagelliform, microphyllous 
shoots are found in no other African species of Acrole- 
jeunea, and their presence is therefore diagnostic in our 
area. They vary greatly in abundance, but it is possible 
to find at least indications of them in most collections. 
Slender Lejeunea-type pseudo-innovations sometimes 
bear deciduous leaves; they may, however, also become 
female shoots. Whether A. emergens is ever dioicous is 
uncertain. It is often very difficult to find male bracts, 
partly because they look very like foliage leaves, and 
partly because they are often not close to female shoots; 
moreover the antheridia disappear quickly. Although 
there are many collections in which I have been unable 
to find male bracts, I have never seen a collection in 
which there are only androecia. The conditions under 
which bracts with two antheridia occur also need 
studying — see var. confertissima. 


Key to the varieties of A. emergens: 


Perianths + inflated, with 7~9(—-10) equal-sized 
blunt keels ... la. A. emergens var. emergens 
Perianths compressed, with 4 deep sharp keels, 
and 1 weak dorsal keel (sometimes with addi- 
tional much smaller supplementary keels) ...... 
bese. lb. A. emergens var. confertissima 


244 


la. Acrolejeunea emergens var. emergens 


Var. emergens differs from var. confertissima 
mainly in the perianth, which has many bluntly- 
rounded keels (or plicae), but other possible dis- 
tinctions are described under the latter variety. 


In West Africa, var. emergens is widespread from Cam- 
eroon and Rio Muni to Senegal, but is not yet recorded 
from the Gulf of Guinea Islands. The variety is wide- 
spread throughout tropical and southern Africa. 


1b. Acrolejeunea emergens var. confertissima 
(Steph.) Gradst., Bryophyt. Bibl. 4: 76. 1975; 
Acrolejeunea confertissima Steph., Hedwigia 
31: 165. 1892; Ptychocoleus confertissimus 
(Steph.) Steph., Sp. Hepat. 5: 23. 1912. 


Var. confertissima differs from var. emergens 
chiefly in the perianth, which has 4 large keels (2 
lateral and 2 ventral) and 1(—2) small ventral pli- 
cae, the 4 large keels deep and sharp, not bluntly 
rounded as in var. emergens. The apex of the peri- 
anth is also broader and more truncate (it is 
rounded in var. emergens). In addition, var. con- 
fertissima is sometimes a rather larger plant, the 
flagelliform shoots are much rarer, and the an- 
theridial bracts each consistently bear 2 an- 
theridia. However, although var. emergens almost 
always has | antheridium per bract, it occasionally 
has 2, as, for example, in a plant which I collected 
at Calabar, Nigeria, growing with var. confertis- 
sima. 

Var. confertissima is very much more local than var. 
emergens, and seems to be confined to high-rainfall 
districts. It is known only from Rio Muni, Cameroon, 
Nigeria, Sierra Leone and Guinea. 


2. Acrolejeunea pycnoclada (Taylor) Schiffn., in 
Engler & Prantl, Natiirl. Pflanzenfam. 1(3): 
128. 1893; Ptychanthus pycnocladus Taylor, 
London J. Bot. 5: 385. 1846; Lejeunea pycno- 
clada (Taylor) Mitt., J. Proc. Linn. Soc., Bot. 
5: 111. 1861. 

Plants green, becoming brownish, small to large; 

shoots usually long and slender, to 4 cm long, 
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(0.7—)0.9-1.2(-1.5) mm wide. Stems 75—100(— 
130) um in diameter; ventral merophyte 4 cell 
rows wide. Leaves imbricate, clasping the stem 
when dry, widely spreading but not squarrose 
when moist. Lobes asymmetric, ovate-oblong, 
0.5—1.2 mm long, 0.3—0.9 mm wide, suborbicular 
in large plants, dorsal base not auriculate, apex 
rounded, incurved, ventral margin short, forming 
a + deep sinus (90—120°) with the keel. Cells 21- 
26 um wide x (27—)30—-35(-40) um long in mid- 
lobe, trigones medium-sized and intermediate 
thickenings scarce or frequent, cells at lobe 
margins small and subquadrate. Lobules narrowly 
ovate-triangular, with an oblique apex, 1.5—2.5 x 
as long as wide, widely inflated along the keel, 
flattened towards the free margin; free margin not 
incurved, (sinuate-)dentate, with 2—3 small teeth 
1(—2) cells long, the first tooth situated at the 
extreme base of the apical margin (i.e. very close 
to the junction of the keel with the ventral margin 
of the lobe). Underleaves on main stems 0.4—0.6 
mm wide, 1-1.5 x as wide as long. Autoicous. 
Androecia terminal on short spikes, or intercalary, 
the bracts in 3-10 pairs. Gynoecia terminal, 
lacking innovations, but sometimes with a 
Lejeunea-type branch from just below the lowest 
bract (= a pseudo-innovation); inner bracts much 
larger than the leaves, strongly concave, the 
lobule nearly as long as the lobe; bracteole 
suborbicular. Perianth not emergent, 1.0—-1.5 mm 
long, inflated, with ca. 10 narrowly rounded 
plicae in the upper 0.3—0.6, apex narrowed into a 
rostrum 7—12 cells long. 


Epiphytic on tree trunks, lowland. A. pycnoclada ap- 
pears to be rare in West Africa, where it is known only 
from Nigeria and Ghana; elsewhere in Africa only from 
D.R. Congo, Madagascar, Réunion and the Seychelles. 
It may, however, be overlooked, since very careful ex- 
amination is sometimes required to detect the diagnostic 
small tooth (first tooth) at the extreme base of the apical 
margin, especially if the margin is incurved. A. pycno- 
clada closely resembles A. emergens var. emergens, for 
which it could easily be mistaken. However, it does not 
form microphyllous shoots. 


ARCHILEJEUNEA (Spruce) Schiffn. 


Plants small to medium-sized, green or brownish-green when fresh, becoming brown or blackish in the 
herbarium. Branching Lejeunea-type, rarely Frullania-type. Cortical cells of stem similar to the medul- 
lary cells, all thick-walled; ventral merophyte 4—10(—12) cell rows wide. Leaves often somewhat de- 
flexed when dry but not otherwise altered, the lobes entire (in the African species). Lobules when well 
developed gently inflated, flat only near the apical angle, with 1—2 incurved teeth, the hyaline papilla 
ental at the proximal base of the apical tooth. Cells approximately isodiametric, trigones and intermedi- 
ate thickenings usually present. Oil bodies coarsely segmented. Dioicous or autoicous. Lobule of male 
bracts hypostatic. Gynoecia with 1—2 lejeuneoid innovations; perianths compressed, obovate, with 2 
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sharp lateral and 2 sharp ventral keels, with or without a small median dorsal keel. 


A small pantropical genus from the Americas to Japan and Australia, with about 16 currently accepted species. 
Although 11 species have been described from Africa, a revision might show that fewer are valid (see discussion 
below). The African species belong to subgen. Dibrachiella (Spruce) Schiffn., in which the species are autoicous 
and the innovation leaf sequence is lejeuneoid. Archilejeunea is distinguished from other holostipous Lejeuneaceae 
by a combination of the rather uniform structure of the stems lacking enlarged epidermal cells, the isodiametric leaf 
cells lacking blackish pigmentation in the walls, the coarsely granular oil bodies (fresh material) and the gynoecia 
with 1—2 innovations and 4—5-keeled perianths with smooth or weakly toothed keels. In fresh plants, the compound 
oil bodies will readily distinguish Archilejeunea from similar taxa, but in dry plants they rapidly disintegrate into 
simple globules before they disappear. This disintegrating condition has caused the genus to be wrongly described 
as having simple oil bodies. 

A revision of the African species is greatly needed. Vanden Berghen’s revision (1951c) was based on few 
specimens, and most of the chief characters that he used to distinguish the species, including the development of 
wall thickenings, lobules and dorsal perianth keel are variable and liable to be greatly modified by environmental 
factors. The species are, therefore, difficult to define, and a revision needs to be carried out in conjunction with field 
work. Although I have had much more material at my disposal than Vanden Berghen had in the 1940s, my treatment 


remains tentative. 


Literature: Gradstein (1994), Vanden Berghen (1951c, 1972b). 


1. Underleaves usually longer than wide (never wider than long), sharply contracted and often slightly 
cordate or auriculate at base (robust plants on banks of streams and rivers) .............. 4. A. linguifolia 


WNN 
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1. Archilejeunea abbreviata (Mitt.) Vanden 
Berghen, Rev. Bryol. Lichénol. 20: 117. 1951; 
Lejeunea abbreviata Mitt., J. Proc. Linn. Soc., 
Bot. 7: 167. 1863 "1864"; Lopholejeunea ab- 
breviata (Mitt.) Steph., Sp. Hepat. 5: 70. 1912. 

Archilejeunea pobeguinii Steph., Sp. Hepat. 4: 709. 1911. 

Shoots 1.2—1.8 mm wide. Stems 0.10—0.16 mm in 

diameter, + pinnately branched, with main axes 

adhering closely to the substrate and fertile 
branches growing free distally; ventral merophyte 

6 cell rows wide. Leaves approximate or moder- 

ately imbricate, gently convex, spreading widely 

from the stem, when dry often slightly deflexed 
but otherwise unaltered; lobes oval or ovate, ca. 
0.7-0.9 mm long x 0.4—0.5 mm wide, the dorsal 
base + arched but not crossing the stem, the ven- 
tral margin nearly straight in elobulate leaves, and 
in lobulate leaves gently arched and forming a 
wide angle with the keel. Lobules, when well de- 
veloped, large, 0.3-0.4 the length of the lobe, 
gently inflated, flat only near the outer angle, the 
apical tooth usually long, of (1—)2-3 cells, incur- 
ved, a second shorter tooth proximal to it often 

present. In typical plants, mid-lobe cells 15—20(— 

22) um wide x 20—25(—30) um long, trigones and 

intermediate thickenings distinct but variable in 


. Underleaves usually wider than long (never longer than wide), base rounded or + cuneate 
. Plants small and delicate; leaves 0.3—0.5 mm long 
Plants relativelysobust; leaves, 0:0—120(— te) am mstON Oe... eta ceenc cus ne carte sed eweeae vee sotto tecredeae Eas .cee fees 3 
. Perianths rarely more than 2 together, branching rather irregular; rostrum of perianth less than 0.1 
2 eS See oe CT 1. A. abbreviata 


SR eR hci sneer sror ee ene tear 2. A. africana 


size. Underleaves 2—3(-4) x as wide as the stem, 
0.3-0.5 mm wide, wider than long, the base 
rounded or widely cuneate. Autoicous. Androecia 
terminal on long branches, bracts in 5—12 pairs, 2 
antheridia per bract. Gynoecia sometimes with 2 
innovations but usually only 1, which frequently 
does not produce another gynoecium until several 
pairs of leaves have been formed; bracts about as 
large as the leaves, obovate, the lobule narrow, 
about 0.3 the length of the lobe, attached to the 
lobe for about 0.5 its length, the free apex ligulate 
or lanceolate; bracteoles obovate or oblong, the 
apex broadly rounded, often decurved. Perianths 
narrowly obovate, exserted from the bracts to 0.5 
their length or more, 1.0-1.4 mm long x 0.60—- 
0.85 mm wide (usually 1.5—1.7 x as long as wide); 
the dorsal keel variable, present or absent, but 
when present, usually short and low, though 
sometimes sharp and slightly winged; the ventral 
keels long and sharp; ventral and lateral keels with 
narrow (1-3 cells wide), sometimes discontinu- 
ous, + toothed wings; rostrum 50—100 um long. 


On twigs, tree trunks, rotten logs and rocks throughout 
the lowland forest districts; the highest records from 
West Africa from about 500 m, though ascending to 
over 1000 m in East Africa. Probably the commonest 
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0.5 mm (F) 


Fig. 160. Archilejeunea abbreviata. A: shoot with intercalary androecium, in ventral view. B: shoot with perianth. C: leaf 
showing dorsal insertion. D: lobule. E: reduced lobule. F: cells in mid-lobe. G: stem cross-section. H,J: underleaves. K: 
female bracts. L: female bracteole. M: male bract. N: perianth. P: cross-section of perianth. A-P: Nigeria, Jones /14. 
(drawn by O. Van de Kerckhove). 
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Fig. 161. Archilejeunea africana. A: shoot with perianths and androecia, in ventral view. B: leaf showing dorsal insertion. 
C: cells in mid-leaf. D: lobule. E: reduced lobule. F: underleaves. G: stem cross-section. H,J: female bracts. K: female 
bracteole. L: male bract. M: perianth. N: cross-section of perianth. A-N: Sierra Leone: Jones 1569 p.p. (drawn by O. Van 


de Kerckhove). 
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species of Archilejeunea in West Africa, ranging from 
Cameroon to Guinea, and recorded from Rio Muni, 
Gabon and East Africa. It is very variable, and may 
perhaps include several taxa. Conversely, however, it is 
possible that some of the taxa recognised here ought to 
be amalgamated with it (see note on A. africana), and 
judging from the description in Gradstein (1994), it may 
be conspecific with the American A. parviflora (Nees) 
Schiffn. 

A. autoica Vanden Berghen seems to me to be a 
depauperate hygromorphic form which grows closely 
applied to wet rocks in deep shade, though Vanden 
Berghen (1973) considered it distinct. It is said to differ 
from A. abbreviata in the smaller underleaves, elobulate 
leaves, leaf cells almost completely lacking trigones and 
intermediate thickenings, and absence of a dorsal keel 
on the perianth; the cells also tend to be slightly larger. 
These, however, are all variable characters, and inter- 
mediate forms that cannot clearly be ascribed to either 
species are common. 


2. Archilejeunea africana Steph., Sp. Hepat. 4: 
705. 1911. 
Archilejeunea subinermis Steph., Sp. Hepat. 4: 703. 1911, 
nom. nud. [non Sp. Hepat. 4: 720. 1911]. 
Archilejeunea staudtiana Steph., Sp. Hepat. 4: 710. 1911. 
Archilejeunea parvistipula Steph., Sp. Hepat. 6: 558. 1924. 
Archilejeunea taxiantha Herzog in sched. 
A. africana resembles A. abbreviata, from which 
it differs in 1) the rather larger shoots to 2 mm 
wide with stems 0.2 mm in diameter, 2) the fertile 
branches growing away from the substratum, to 
10-15 mm long, 3) the first gynoecium often with 
2 innovations which are immediately again fertile, 
so that perianths come to stand in close rows on 
one side of each branch, 4) the leaves more con- 
spicuously deflexed when dry, and 5) the ventral 
merophyte 6-8 cell rows wide. Underleaves 0.4— 
0.6 mm wide, often patent. Autoicous. Androecia 
either terminal on long branches, as in A. abbre- 
viata, or on short lateral branches, 2 antheridia per 
bract. Perianths less conspicuously exserted than 
in A. abbreviata, and relatively broader, 1.3—1.6(— 
1.7) x as long as wide, the ventral keels deeper, 
the dorsal keel usually well developed, and all 
keels more distinctly winged; the rostrum 100— 
200 um long, often curved. 


Epiphytic on the twigs of shrubs, in the crowns of trees, 
and on the small trunks of young trees in sheltered sites 
of high humidity; also occasionally epiphyllous (unlike 
A. abbreviata). Throughout the lowland rainforest dis- 
tricts, recorded from Cameroon to Sierra Leone, and 
from Rio Muni, Bioko and Principe; also from central 
and eastern Africa. Vanden Berghen (1973) doubted 
whether this species is distinct from A. abbreviata. It is 
indeed variable, and intermediate forms which cannot 
clearly be assigned to either species sometimes occur. 
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On the other hand the two species sometimes appear to 
grow close together without intergrading, and more field 
observations in such situations are needed. Moreover, 
plants which can be recognised (even with a hand lens) 
as A. africana by the rows of long-beaked perianths are 
frequent, and seem to form a well defined taxon. 

A. elobulata Steph. belongs to the A. abbreviata 
complex, judging from the description. Vanden Berghen 
(1951c) suggested that it was a terrestrial form of A. 
linguifolia, and later stated (Vanden Berghen, 1972b) 
that it was perhaps a hygrophytic elobulate form of 
some species (perhaps A. africana) that usually has well 
developed lobules and thickened cell walls. A. elobulata 
has been reported from Ivory Coast (see also A. lingui- 
folia). 


3. Archilejeunea jonesii Vanden Berghen, Rev. 
Bryol. Lichénol. 20: 116. 1951. 


Shoots 0.6—-1.0 mm wide. Stems 50-90 um in 
diameter. Leaves approximate or slightly imbri- 
cate; lobes oval, 0.3-0.5 mm long x 0.25-0.35 
mm wide, dorsal base of the leaf arching but not 
crossing the stem, the apex broadly rounded, the 
ventral margin arched, forming a wide angle with 
the arched keel which extends nearly half way 
from insertion to lobe apex. Cells near apex of 
lobe ca. 12-18 um in diameter, in mid-lobe ca. 15 
um wide x 18 um long, to20 um wide x 26 um 


shoot with perianths, in 
(from Vanden 


Fig. 162. Archilejeunea jonesii. 
ventral view. Nigeria, Jones 37b (type). 
Berghen, 1951c). 


LEJEUNEACEAE 


249 


A 
Bay 


1mm 
(B,D,E,G-L) 


& 
iG S 
=< 
it 


Sa 
i 
Ne 
yD 


wes 
ex 
AY 


TES | 
EES “fe 


Gp 
mim 
eS 


! 
! 
! 


see 


x 


Fig. 163. Archilejeunea linguifolia. A 


: shoot with androecium and periant 
tion. C: cells in mid-leaf. D,E: underleaves. F: s cross-section. G,H: female bracts. J: fe 
perianth. M: cross-section of perianth. A-M: Sierra Leone, Jones 1537. (drawn by O. Van de Kerckhove) 
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long, the walls thin, trigones and intermediate 
thickenings variable (small but sharp, to almost 
absent). Lobules well developed on most leaves, 
inflated nearly to the apex, with a short incurved 
apical tooth. Underleaves 2—3 x as wide as the 
stem, 0.12-0.20 wide x (0.09-)0.12-0.15 mm 
long (usually wider than long), obovate, the base 
cuneate. Autoicous. Androecia terminal on 
branches, bracts in 4—6 pairs, 1 antheridium per 
bract. Gynoecia usually with 1 innovation which 
is again fertile after 2-3 pairs of leaves; bracts 
obovate, the lobule narrowly oblong, about 0.3 the 
length of the lobe, united with the lobe for most of 
its length, but sometimes with a short, free, acute 
apex; bracteoles obovate, ca. 0.3—0.4 mm long. 
Perianths pyriform, 0.55—0.90 mm long x 0.40- 
0.55 mm wide, emergent from the bracts for about 
0.5 the length, with or without a weak dorsal keel, 
the ventral keels extending almost to the base; 
rostrum very short. 

On tree bark in rainforest. Apparently a rare species, 
known at present only from Nigeria, Ivory Coast, Rio 
Muni and the Central African Republic. In the two col- 
lections from Nigeria (Okomu Forest Reserve), it was 
associated with A. africana, and was immediately dis- 
tinguishable by its much smaller size and more delicate 
texture. The more inflated lobule and the single an- 
theridium per bract may be other important specific 
distinctions. 


4. Archilejeunea linguifolia Steph., Sp. Hepat. 4: 
708. 1911 “linguaefolia”. 
Plants robust, dark green; shoots to several cm 


long and 2—3 mm wide. Stems tough, dark brown, 
0.18—0.23 mm in diameter; ventral merophyte 8— 
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10 cell rows wide. Leaves approximate or slightly 
imbricate, spreading at right angles to the stem; 
lobes oblong-oval, 1.0—-1.4 mm long x 0.60—0.95 
mm wide (1.4—1.7 x as long as wide), the base 
truncate, not arched, the apex broadly rounded. 
Cells very uniform throughout the leaf; in mid- 
lobe 12-18 um wide x 15-24 um long, increasing 
to 25 um wide x 25 um long near the dorsal base 
and 18-24 um wide x 30 um long near the inser- 
tion; cell-walls thin, trigones and intermediate 
thickenings absent. Lobule reduced to a small 
fold. Underleaves 2.5—3.5 x as wide as the stem, 
usually longer than wide, rather sharply con- 
tracted at the insertion and slightly cordate or 
auriculate at base, the sides somewhat reflexed. 
Autoicous. Androecia on long or short leafy 
branches, bracts in about 6 pairs. Gynoecia with 1 
innovation, not quickly fertile; bracts resembling 
the leaves and of similar size, oblong or obovate, 
with lobule small or lacking; bracteoles oblong. 
Perianths small for the size of the plant, ca. 1.0 
mm long xX 0.7 mm wide, pyriform, lateral and 
ventral keels long, sharp, slightly undulate and 
obscurely dentate, dorsal keel absent or short and 
blunt; rostrum 0.1—0.2 mm long. 


On tree bases and rocks in the banks of swift streams 
where seasonally inundated near the top of the flood 
zone. Known from Cameroon, Nigeria, Sierra Leone 
and Rio Muni, and from a few localities in the Congo 
Basin; locally abundant. Vanden Berghen (1951c) sug- 
gested that A. linguifolia might be an aquatic form of A. 
elobulata (the earlier name). However, the two species 
are unlikely to be the same, for A. elobulata is described 
as a much smaller plant with larger cells. 


CAUDALEJEUNEA (Steph.) Schiffn. 


Plants small to medium-sized, 1—-2.5 mm wide, green to brown, creeping to ascending, irregularly 
branched. Branches Lejeunea-type (sterile Frullania-type branches rarely present). Stems with enlarged 
cortical cells (a hyalodermis); ventral merophyte 4 cell rows wide. Leaf lobes obliquely spreading and 
somewhat falcate, when dry spreading or appressed to stem, apex obtuse or acute, margins entire or 
dentate. Dentate leaves on fertile shoots are often longer, more acute and more dentate, and have lob- 
ules more poorly developed towards the gynoecium. The leaves of gemmiferous shoots may also differ 
from those on sterile and fertile shoots. Cells longer than wide, trigones cordate, intermediate thicken- 
ings 1—2 per wall; oil bodies homogeneous. Lobules 0.3—0.4 leaf length, sometimes reduced, with (1— 
)2-3 teeth. Underleaves 3-7 x stem width, the apex rounded, retuse, emarginate or shortly bifid, 
Margins entire or dentate, bases decurrent, insertion line curved; on fertile stems, dentate underleaves 
often becoming more dentate and more sharply incised towards the gynoecium Vegetative reproduction 
by disciform gemmae borne on the dorsal surfaces of the leaves at the tips of the shoots. Autoicous, 
perhaps some species dioicous. Male bracts with hypostatic lobules. Gynoecia lacking innovations 
(rarely, pseudo-innovations present); female bracts entire to strongly dentate-serrate, apices acute- 
acuminate, their lobules reduced to a fold. Perianths with 2—5 smooth, dentate, or winged keels. In some 
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species, leaves and underleaves of gemmiferous shoots are markedly different from those of prostrate 
and fertile shoots. 


A pantropical genus of about 15 species, with 9 in Africa, 2 of which are confined to the East African Islands. Five 
species are recorded from West Africa, though it is possible that others occur. The genus is easily recognised, and 
when fertile, the lack of innovations separates the genus from most others of the Ptychantheae. The feature of Cau- 
dalejeunea, by which it differs from all other Ptychantheae, is the asexual reproduction by means of disciform 
gemmae. The gemmae are produced on the dorsal surfaces of the leaves, from the upper portions of ascending 
vegetative branches. Gemmae are not always present, however, in species which produce them; in C. lehmanniana 
they are only rarely produced, and in C. grolleana S.R.Gradst. (Madagascar only), gemmiparous branches are not 
known. C. lehmanniana may be readily recognised by the sharply 3-keeled perianth lacking innovations. Although 
the species are quite well defined, identification is often difficult. Not only is there considerable variation with 
habitat and from one collection to another, but there is often a considerable difference between the leaves of the 
procumbent sterile and the fertile shoots, with a general transition from one to the other. Moreover it is not unusual 
for two or more species to grow together, sometimes even mixed. The leaves of the gemmiferous shoots may also be 
markedly different from those of both the procumbent sterile shoots and the fertile shoots, and leaves transitional to 
these may also occur. The underleaves become more sharply incised at the apex and more dentate as the terminal 
gynoecium is approached. The cells also vary considerably in size within a species: they increase greatly in size 
from the apex to the base of the leaf, and are longer the longer the leaf. The width of the cell is much more stable 
than its length. In the following accounts, only the width of the median lobe cells is given and, whilst there is obvi- 
ously room for error in judging the position of the middle of the leaf, this measurement should suffice to distinguish 
the relatively large-celled from the relatively small-celled species. Caudalejeunea is the only genus of the Ptychan- 
thoideae which is often epiphyllous. Large, adhesive rhizoid discs, produced at the underleaf bases, serve as hold- 
fasts for the epiphyllous plants. These discs are apparently an adaptation to growth on living leaves and are lacking 
in corticolous plants. 


Literature: Gradstein (1994), Jones (1953c), Schuster (1980a), Vanden Berghen (1948c, 195le, 1972b, 
1984b), Wigginton (2000). 


1. Gemmiferous (ascending-erect) branches long, strongly differentiated from prostrate and fertile 


branches; underleaves of gemmiferous branches large, margins usually strongly reflexed .............. 2 
1. Gemmiferous branches, if present, morphologically similar to fertile branches; underleaves small, 
less than 1 mm wide, margins not strongly reflexed ..............2cccessteceensceeenecsessccneceeeeesceeteeteonseesonseeres 3 


2. Leaves of gemmiferous branches shortly decurved at apex, not conduplicate; underleaves of gem- 
miferous branches dentate, distal margin obliquely reflexed, apex appearing triangular-cuspidate in 
SELLER ears ee ee ee Se Pe Cee Cae ree RR ns a tee ier ga ee ee Cee saee Deer teense: 2. C. dusenii 

2. Leaves of gemmiferous branches conduplicate, ventral margin overlapping next youngest leaf; un- 
derleaves of gemmiferous branches entire, margins usually strongly reflexed (not shown in Fig. 
168b) and underleaves sometimes appearing deeply retuse or even lobed in situ (never triangular- 


FADES S18 FAVE) oes ts cnt see ca RL Ree cach oon iy Boneh Cae an ORI 5. C. yangambiensis 
3. Perianths tricarinate, with 1 large ventral keel equalling lateral keels in size .......... 4. C. lehmanniana 
3. Perianths compressed and bicarinate, or tricarinate with a low blunt ventral keel .............-.eeeee 4 


4. Leaves of sterile branches dentate, loosely appressed to stem when dry, with only apices curving 
outwards; cells in mid-lobe 18-24 um wide; androecia of 8—16(—30) pairs of bracts .. 1. C. africana 
4. Leaves of sterile branches entire, spreading from stem when dry; cells in mid-lobe 24-30 um wide; 
ANCLOC MANOS — NUTS OLD ACES ee seen cose verge ice sans. Meee eee rata acs ceaanadee nes careore ane: 3. C. hanningtonii 


1. Caudalejeunea africana (Steph.) Steph., 
Hedwigia 34: 233. 1895; Thysananthus afri- 
canus Steph., Bot. Jahrb. Syst. 8: 93. 1886. 


Thysananthus moenkemeyeri Steph., Hedwigia 34: 234. 
1895, nom. nud. 


C. africana closely resembles C. hanningtonii in 
most features (see description following), but with 
the following differences: 

Leaves usually more strongly dentate, even those 
of the sterile stems usually being distinctly den- 


tate. Leaves of the sterile shoots when dry loosely 
appressed to the stem, with only their apices 
curved outwards. Cells usually smaller than in C. 
hanningtonii, in mid-lobe ca. 18-24 um wide. 
Underleaves on branches more sharply incised at 
the apex, often with sharply pointed lobes, the 
base of the underleaf + cuneate. Gemmae not ob- 
served. Androecia longer, of 8—16(—30) pairs of 
bracts. Female bracteoles oblong-obovate, without 
any median laciniae, the apex broad. 
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Fig. 164. Caudalejeunea africana. A: shoot with gynoecia and androecial shoot, in ventral view. B: apical portion of shoot 
when dry, in dorsal view. C,D: leaves. E: cells in mid-leaf. F,G: distal part of lobules. H: stem cross-section. J,K: under- 
leaves. L: male bract. M,N: female bracts. P: female bracteole. Q: perianth. R: cross-section of perianth. A-R: Ghana, 
Jones 1382b. (drawn by O. Van de Kerckhove). 
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1mm 
(C,D,J-P) 


Fig. 165. Caudalejeunea dusenii. A: shoot with gynoecium and androecium, in ventral view. B: shoot in dorsal view, with 

emmae near apex. C,D: leaves. E: cells in mid-leaf. F: lobule. G: distal part of lobule. H: stem cross-section. J: underleaf 
from base of shoot. K: underleaf (flattened) from apical part of shoot. L,M: female bracts. N: female bracteole. P: perianth. 
Q: cross-section of perianth. A-Q: Nigeria, Jones 190b. (drawn by O. Van de Kerckhove). 
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Fig. 166. Caudalejeunea hanningtonii. A: shoot with androecia and gynoecia, in ventral view. B: shoot in dorsal view. 
C,D: leaves. E: cells in mid-leaf. F: distal part of lobule. G: stem cross-section. H: underleaf. J,K: female bracts. L: female 
bracteole. M: perianth. N: cross-section of perianth. A-N: Sierra Leone, Jones s.n. (drawn by O. Van de Kerckhove). 
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Usually epiphyllous, but sometimes on the twigs of 
shrubs and on branches in the crowns of trees. In West 
Africa, recorded from western Nigeria (Okomu Forest 
Reserve), Ghana, Ivory Coast and Bioko; elsewhere, 
from Ethiopia, Kenya, Tanzania, D.R. Congo and South 
Africa. C. africana is often found in association with C. 
hanningtonii, but appears to be more restricted to re- 
gions of high rainfall. The position of the leaves when 
dry will usually readily separate this species from C. 
hanningtonii, even without microscopic examination. 
Although C. hanningtonii is usually epiphytic and C. 
africana usually epiphyllous, both species grew on both 
substrata, not infrequently in close proximity. 


2. Caudalejeunea dusenii Steph., Sp. Hepat. 5: 
LEON: 


Sterile shoots prostrate, 2.0—-2.6 mm wide. Stems 
0.16—0.20 mm in diameter. Leaves (of prostrate 
shoots) when moist spreading at a wide angle to 
the stem, when dry loosely imbricate along the 
stem with only the apices bending outwards; lobes 
obliquely oval, 1.0—-1.5 mm long x 0.6—1.0 mm 
wide, 1.50—1.75 x as long as wide, the dorsal base 
not or scarcely exceeding the stem, the dorsal 
margin broadly arched and apex rounded, variably 
dentate with distant teeth, the ventral margin 
nearly straight and in line with the keel. Cells in 
mid-lobe 18-24 um wide. Lobules 0.3—0.4 the 
length of the lobe, the apical tooth of 3 cells and a 
second tooth of 2 cells proximal to it (as in C. 
africana), the whole of the free margin including 
the second tooth and often also the apical tooth 
widely inflexed so that the teeth can be seen only 
by separating the lobule from the lobe and exam- 
ining its inner surface. Underleaves 0.4—0.7 mm 
wide and long, the base varying from cuneate to 
truncate, irregularly dentate around the apex and 
upper part of the sides, incised for up to 0.17 the 
length into 2 sharply pointed lobes, the sinus also 
sharply angled. Erect (gemmiferous) shoots very 
different from the prostrate sterile shoots: to 2.5 
cm long, the leaves closely imbricate, oblong, 
deflexed, both dorsal and ventral margins nearly 
straight, convex with ventral margin incurved for 
most of its length, the apex acute, coarsely den- 
tate, often inflexed. Underleaves of gemmiferous 
shoots imbricate, very large, to 1.3 mm long x 1.4 
mm wide, up to 7 X as wide as the stem, coarsely 
and irregularly dentate in the upper 0.5, incised 
into 2 acute lobes, the margins from mid-leaf to 
the apex sharply reflexed so as to make the un- 
derleaf in situ appear as if it had a narrow trian- 
gular-cuspidate apex. When dry, the leaves bent 
upwards above the stem, and the underleaves pat- 
ent. Autoicous. Androecia on long branches, 
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bracts in 6-10 pairs. Female bracts ca. 2 x 1 mm, 
ovate, acute, dentate; bracteoles oval, about 0.4 as 
long as the bracts, dentate, the apex shortly in- 
cised. Perianths compressed, obovate, 1.4—2.0 mm 
long x 0.8-1.2 mm wide, concave dorsally, the 
lateral keels and apex with a narrowly dentate or 
shortly laciniate wing; ventral keel broad, shallow, 
the sides of which may be obtusely angled when 
dry so that the perianth may appear to be weakly 
bicarinate. 


On twigs of shrubs in open places and in crowns of 
trees, almost confined to districts of high rainfall in the 
lowland rainforest region of West Africa: Cameroon, 
Nigeria (Benin, Calabar) and Ghana. Elsewhere in Af- 
rica, only from Uganda and Tanzania. C. dusenii is a 
remarkable plant which can be confused with no other 
species when the gemmiferous shoots are well devel- 
oped. Such shoots are, however, sometimes rare and 
short, and not immediately obvious. The species would 
then be difficult to distinguish from C. africana, which 
it resembles in the size of the leaf cells and in the posi- 
tion of the leaves when dry. 


3. Caudalejeunea hanningtonii (Mitt.) Schiffn., 
in Engler & Prantl, Natiirl. Pflanzenfam. 1(3): 
129. 1893; Lejeunea hanningtonii Mitt., J. 
Linn. Soc., Bot. 22: 324. 1886 "1887"; Odon- 
tolejeunea hanningtonii (Mitt.) Steph., in 
Engler, Pflanzenw. Ost-Afrikas C: 65. 1895. 

Caudalejeunea zenkeri Steph., Sp. Hepat. 5: 12. 1912. 

Shoots ca. 1.5 mm wide. Stems 0.12—0.14 mm in 

diameter. Leaf lobes of prostrate sterile shoots 

asymmetrically oval, 1.2-1.6 mm long x 0.75— 

0.95 mm wide, 1.5—1.7 x as long as wide, the 

dorsal base arched across but rarely slightly 

exceeding the stem, the dorsal margin widely 
arched, the apex rounded, the ventral margin 
almost straight or weakly arched, almost in line 
with or forming a wide angle with the weakly 
arched keel, margins entire; keel about 0.4 the 
distance from insertion to apex of leaf. Cells in 

mid-lobe 24-30 wm wide. Lobules with a 

conspicuous, long 3-celled apical tooth and 1—2 

smaller proximal teeth; at least some of the teeth 

concealed by the inrolled free margin of the 
lobule. Underleaves almost round, slightly retuse, 
ca. 0.35-0.50 mm wide, 3-4 x as wide as the 
stem. Gemmiferous branches frequently present, 
their leaves and underleaves rather straighter than 
those of the prostrate shoots, and underleaves 
more retuse and slightly dentate, but not otherwise 
very different in form. Leaves of the sterile shoots 
when dry spreading, curved away from the stem. 

Fertile branches mostly short, ascending, the 

leaves accrescent to and transitional to the female 
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Fig. 167. Caudalejeunea lehmanniana. A: shoot with androecium and gynoecia, in ventral view (rhizoids removed from 
most of the underleaves). B,C: leaves from branch. D,E: leaves from main stem. F,G: underleaves. H,J: female bracts. K,L: 
female bracteoles. M: perianth. A-K.M: Nigeria, Jones 33B; L: Nigeria, Jones 190. (from Jones, 1953c). 


involucre, increasingly acute and dentate, and the 
underleaves more sharply and widely retuse and + 
dentate around the apex. Autoicous. Androecia 
mostly on short lateral branches from the fertile 
shoot, sometimes on a longer branch preceded by 
normal leaves; bracts in 3—8 pairs. Female bracts 
longer than the leaves, narrowly ovate or lanceo- 
late, 1.2-2.0 mm long x 0.45—0.70 mm wide, 2-3 
x as long as wide, distinctly and often sharply 
dentate, acute or acuminate, the apices decurved; 
bracteoles varying from ovate and shorter than the 
perianth, to lanceolate and longer than the peri- 
anth, with the apex decurved, 1.1—1.4 mm long x 
0.6-0.9 mm wide, the apex narrow, sharply in- 
cised to form 2 acute lobes, the margins sharply 
dentate in the distal 0.5, the proximal 0.5 with a 
median ‘boss’, at the top of which, in the mid-line, 
is a small lacinia (sometimes of only 2-3 cells). 
Perianths variable, compressed, obovate or ob- 
long, the apex truncate, plane dorsally, the sides 
and the apex with a narrow dentate or laciniate 
wing (though this is sometimes poorly developed 
or even absent), ventrally either completely ecari- 


nate or broadly but shallowly inflated, or occa- 
sionally with a blunt median keel. 


On twigs of shrubs and branches in the crowns of trees, 
or epiphyllous. Widely distributed and common 
throughout the forest regions of West Africa from Cam- 
eroon to Guinea Bissau, and also found in Rio Muni and 
on the Gulf of Guinea Islands. It is also widespread in 
East Africa and on the East African Islands, being much 
the most common species of Caudalejeunea in Africa. It 
appears to be a lowland species in West Africa, and no 
records of it are known from the montane forests of 
Cameroon or eastern Nigeria. It has, however, been 
recorded to 1600 m in East Africa. C. hanningtonii is 
very variable, and it is possible that critical study may 
make it necessary to recognise more than one species in 
the complex. In the absence of gynoecia, C. hanning- 
tonii would be difficult to distinguish from C. lehman- 
niana, although in West Africa the leaves of sterile 
shoots are relatively narrower, whilst in the ascending 
fertile shoots, the leaves are often more dentate. When 
gynoecia are present, the small lacinia on the bracteoles 
is a useful distinguishing feature, though careful exami- 
nation may be needed to detect it. Such lacinia are not 
present in the other four species occurring in West Af- 
rica. They are, however, present in C. lewallei Vanden 


LEJEUNEACEAE 257 


Berghen, a species which is closely allied to C. han- 
ningtonii and which might be expected in Cameroon. It 
differs from C. hanningtonii in being dioicous, in the 
female bracteoles having a broad apex, and in the peri- 
anths having a winged ventral keel. 


4. Caudalejeunea lehmanniana_  (Gottsche) 
A.Evans, Bull. Torrey Bot. Club 34: 554. 
1907; Lejeunea lehmanniana Gottsche in 
Gottsche et al., Syn. Hep.: 325. 1845. 

Caudalejeunea tricarinata E.W.Jones, Trans. Brit. Bryol. 
Soc. 2: 169. 1953. 

Shoots 1.5—2.0 mm wide. Leaf lobes on sterile 

stems, oval, asymmetric, entire, 0.9-1.2 mm long 

x 0.70-0.85 mm wide, ca. 1.3 x as long as wide, 

the dorsal base arched across the stem and some- 

times slightly exceeding it, the dorsal margin 
strongly arched, the apex broadly rounded, the 
ventral margin weakly arched, forming a wide 

angle with the gently convex keel. Cells in mid- 

lobe 25—30 um wide. Lobules usually well devel- 

oped, the keel extending about 0.4 the distance to 

apex of lobe, the apical tooth 3-4 cells long and 2 

cells wide at the base, often incurved, with a sec- 

ond tooth of the same size proximal to it; fre- 
quently there is third smaller tooth (often con- 
cealed on the inrolled free margin) proximal to the 
second tooth. Hyaline papilla at the proximal base 
of the apical tooth, close to the margin of the lobe 
but concealed behind it; free margin of lobule 
either incurved or inrolled from its base to the 
third or second tooth. The leaves when dry remain 
spreading, curving away from the stem. Under- 
leaves almost round, less than 1 mm wide, 3-4 x 
as wide as the stem, entire, slightly retuse, with 
bundles of rhizoids at the base. Leaves on fertile 
stems transitional to the female bracts, the upper- 
most leaves sometimes widely pointed and/or 
obscurely sinuate-dentate but never sharply den- 
tate, the underleaves more sharply retuse. Gem- 
mae often present on sterile shoots. Autoicous. 
Androecia terminal on short or long branches, 
bracts in 4-6 pairs. Female bracts asymmetrically 
ovate, acute, weakly and often indistinctly den- 
tate, about 2 x as long as wide, the ventral margin 
nearly straight, the lobule a small fold. Bracteoles 
broadly ovate, ca. 1 mm long and almost as wide 

(ca. 1.1 X as long as wide), entire or margins 

faintly sinuate-dentate, the apex very narrow, 

acute, sharply incised. Perianths broadly obovate, 
1.0—1.2 mm long and almost as wide, with 3 deep 
narrow keels, all with narrow dentate wings. 


On twigs of shrubs in open places, and on branches in 
the crowns of trees. Apparently widely distributed, but 


local, in the forest districts of West Africa: Cameroon, 
Nigeria, Benin, Sierra Leone and Guinea Bissau. Not 
recorded from other parts of Africa. C. lehmanniana 
was originally described from tropical America (where 
it is widespread), the African plants being formerly 
described under the name C. fricarinata. Schuster 
(1980a) treated the two taxa as synonymous. However, 
the African plants differ in having relatively broader 
leaves and female bracts, and especially a relatively 
much broader bracteole; the perianths also appear to be 
more strongly winged. The African taxon may thus 
merit recognition as a separate species. 


5. Caudalejeunea yangambiensis (Vanden Ber- 
ghen) E.W Jones, Trans. Brit. Bryol. Soc. 3: 
192. 1957; Ptychocoleus yangambiensis Van- 
den Berghen, Bull. Soc. Roy. Bot. Belgique 
84: 61-64. 1951. 


Sterile shoots prostrate, freely branching, the 
branches either prostrate (sterile), or ascending- 
erect (may be gemmiferous or fertile). Leaves of 
sterile shoots imbricate; lobes 0.9—1.3 mm long x 
0.7-0.9 mm wide, spreading, concave, elliptical, 
subsymmetric, entire, apex rounded; lobules fusi- 
form, inflated, the free margin incurved, sinus 
obtuse; apical tooth of 1-3 cells, hyaline papilla 
proximal to apical tooth. Leaves of ascending 
gemmiferous branches very different in form: 
strongly imbricate, conduplicate, with the ventral 
lobe expanded distally and strongly inflexed so 
that each overlaps the next youngest leaf - their 
form makes them rigid, and they retain very much 
the same shape when dry. Cells of lobe elongate- 
hexagonal, with cordate trigones and often inter- 
mediate thickenings, in mid-lobe ca. 20-28 um 
wide. Lobules small, + rectangular, not visible in 
situ. The ascending-erect branches often terminate 
in heads of discoid gemmae. Underleaves on erect 
branches imbricate, 4-6 x as wide as the stem, up 
to 1.2 mm long x 1.5 mm wide, suborbicular to 
elliptic, often with conspicuous median append- 
age, apex truncate or retuse, the margins broadly 
reflexed. Probably dioicous. Androecia not de- 
scribed. Gynoecia terminal; bracts ovate, the mar- 
gins entire or weakly sinuose; bracteoles broadly 
ovate, the margins strongly dentate, appearing 
narrower in situ because of their strongly reflexed 
margins. Perianths (in Ghanaian collection) very 
broadly oval, obovate or pyriform, ca. 1.0 mm 
long x 0.75—0.90 um wide, with 3-4 sharp ventral 
keels and 2 lateral keels. 


On the trunks and branches of trees in the rainforest 
regions of tropical Africa. In West Africa, known only 
from Ghana; elsewhere from D.R. Congo, Rwanda and 
Uganda. In Stephani’s herbarium there is a specimen 
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Fig. 168. Caudalejeunea yangambiensis. A: habit. B: base of erect branch, in ventral view. C: middle portion of erect 
branch showing conduplicate leaves. D: leaf from main stem. E: conduplicate leaf from erect branch. F: apex of lobule of 
normal leaf. G: underleaf. H: underleaf, showing median appendage. J,K: female bracts. L,M: female bracteoles, flattened. 
N,P: perianths. Q-S: cross-sections through a single perianth. A-H: Dem. Rep. Congo, Louis 7626; J-S: Ghana, Richards 
6317 p.p. (A-H from Vanden Berghen, 1951e; J-S from Wigginton, 2000). 


collected by Mildbraed in 1910 in ‘Kamerun’. This was 
probably collected near Molundo on the northern edge 
of the Congo Basin and possibly in present-day Camer- 
oon. The collection from Ghana was recently discov- 
ered, and suggests that the species may be found else- 
where in West Africa. C. yangambiensis is similar in 
general morphology to C. dusenii, but differs conspicu- 


ously in the conduplicate leaves of the ascending 
branches, and in the underleaf margins which, whilst 
usually broadly and obliquely reflexed as in C. dusenii, 
do not form a triangular-cuspidate-shaped apex. Inflo- 
rescences appear to be very rare in C. yangambiensis, 
and mature perianths are currently known only from 
Ghana. 


FRULLANOIDES Raddi 


Plants small to large, 1.4~-2.5 mm wide, green to blackish when fresh, brown or black in the herbarium, 
prostrate or ascending, rarely pendent, often forked. Branches predominantly Frullania-type, less fre- 
quently Lejeunea-type. Stems with a hyalodermis, the cortical cells larger and thinner-walled than the 
medullary; ventral merophyte 4 cell rows wide (to 12 cells rows wide in non-African taxa). Leaf lobes 
wide-spreading when moist, convolute when dry, apex rounded, margins usually entire. Cells slightly 
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longer than wide, walls often with blackish pigmentation, trigones cordate; oil bodies homogeneous. 
Lobules 0.3—0.5 leaf length, inflated along the keel, flat near free margin, never reduced, with 3(5—9) 
teeth; hyaline papilla ental near first tooth. Underleaves 3—6 x width of stem, undivided, margins entire, 
base auriculate, insertion line deeply arched. Vegetative reproduction not observed. Paroicous (all but 
one of the other Frullanoides species are dioicous). Male bracts with epistatic lobules. Gynoecia with 
(1—)2 pycnolejeuneoid innovations; female bracts with a broad wing on the keels, apices rounded to 
apiculate. Perianths with about 10 smooth keels (5—11 in non-African taxa). 


A primarily neotropical genus, with seven species in tropical America, one of which, F. tristis Steph., also occurs in 
Africa and India. Frullanoides is a well defined genus, recognised by its blackish-green pigmentation, the leaf cells 
with cordate trigones and numerous small, homogeneous oil bodies, the auriculate underleaves, the lobules with 
numerous teeth along the free margin, the presence of a stem hyalodermis, and the gynoecia with 2 innovations and 
pluriplicate perianths. When sterile, Frullanoides may be confused with Mastigolejeunea, but in the latter genus, the 
lobules have only 1(—3) teeth, the leaf cells contain large, granular oil bodies, and the stem lacks a strongly marked 
stem hyalodermis. Acrolejeunea differs in the blackish colour, the lack of innovations and, in A. emergens, the 


presence of microphyllous shoots. 


Literature: Gradstein (1994), Vanden Berghen (1951b, 1960b), Van Slageren (1985). 


1. Frullanoides tristis (Steph.) van Slageren, Tax. 
Monogr. Brachiolejeunea & Frullanoides: 110. 
1985; Lejeunea tristis Steph., Hedwigia 29: 8, 
134. 1890; Brachiolejeunea tristis (Steph.) 
Steph., Sp. Hepat. 5: 112. 1912. 

Brachiolejeunea confertifolia Steph., Sp. Hepat. 5: 113. 
1912. 

Brachiolejeunea parviflora Steph., Sp. Hepat. 5: 116. 1912. 

Brachiolejeunea crenata Sim, Trans. Roy. Soc. South Afr. 
15: 56. 1926. 

Brachiolejeunea camerunensis E.W.Jones et Vanden Ber- 
ghen, Bull. Jard. Bot. Etat. Bruxelles 21: 88. 1951. 
Brachiolejeunea camerunensis var. angolensis S.W.Arnell, 

Svensk. Bot. Tidskr. 56: 55. 1962. 


Plants usually blackish-green, prostrate, robust; 
shoots 1.4-2.5 mm wide; branches on sterile 
stems mostly Frullania-type. Stems 0.15—0.20 
mm in diameter, in cross-section with a hyalo- 
dermis of 14-20 rows of large, thin-walled corti- 
cal cells surrounding much smaller thick-walled 
medullary cells; ventral merophyte 4 cell rows 
wide. Leaves densely imbricate, spreading widely 
in the plane of the stem, 0.95—1.4 um long x 0.6— 
0.95 um wide; lobes oval or ovate, entire, the base 
arching across the stem and often slightly auri- 
cled, the apex rounded to acute, sometimes with a 
small reflexed apiculus, the ventral margin nearly 
straight. Cells of lobe slightly longer than wide, 
20-24 um wide x 26-30 um long, trigones cor- 
date; oil bodies homogeneous, many per cell. 
Lobules large, the keel extending about 0.5 the 
distance to the leaf apex, the apex and free margin 
arched, with 3—6 incurved papilla-like teeth of 2-3 
cells. Underleaves imbricate, about 4 x as wide as 
the stem, rounded, the apex varying from rounded 
to slightly retuse, often narrowly decurved, at the 
base decurrent in broad wings that are abruptly 
contracted to form small auricles. Paroicous. An- 


droecia of 1—3(—5) series of leaves below a gyno- 
ecium; bracts resembling the leaves, in 2-4 pairs, 
lobule of male bracts epistatic, 1 antheridium per 
bract. Almost all gynoecia with 2 pycnolejeuneoid 
innovations (occasionally only 1) that diverge at 
right angles to each other, and make several pairs 
of vegetative and/or male leaves before forming 
another gynoecium, so that the perianths comes to 
lie in the angles between dichotomous branches. 
Female bracts oval, with oblong lobules about 0.5 
the length of the lobe, united to the lobe for al- 
most all their length, the keel with a broad wing 
which is inserted at its base on to the innovation; 
bracteoles spathulate, apex rounded or slightly 
retuse. Perianths 1.4—2.0 mm long, cylindrical or 
claviform, with 10 blunt keels extending 0.5 or 
more their length. 


On the branches and trunks of trees, and on rocks, in 
exposed and sheltered habitats, including forest edges, 
plantations, roadside trees, savanna, 1000-2900 m. 
Apparently local in West Africa, being recorded only 
from Cameroon, Nigeria (Bauchi Plateau), Ivory Coast 
and Sierra Leone (Loma Mountains); elsewhere from 
central East Africa south to Angola and South Africa. F. 
tristis is usually easily recognised by the regular subgy- 
noecial dichotomies with characteristic multi-keeled 
perianths (cf. those of Ptychanthus and Acrolejeunea 
emergens) which are almost always present. Sterile 
shoots can be distinguished from those of Acrolejeunea 
by the auricled underleaves, and by the presence (in A. 
emergens) of microphyllous apical shoots. F. tristis is 
unusual amongst the Ptychanthoideae in that most of its 
branches are Frullania-type. The paroicous inflores- 
cence is one of the most important characters distin- 
guishing F. tristis from other species in the genus, but 
antheridia may be very difficult to find in some speci- 
mens, being present only when the gynoecia are very 
young, and even then will often be only empty shriv- 
elled relics. The leaves in which they are borne can 
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Fig. 169. Frullanoides tristis. A: shoot with perianth, in ventral view. B,C: leaves. D,E: underleaves. F,G: female bracts. 
H: female bracteole. J: perianth. K: cross-section of perianth. A,D,J: Cameroon, Jones 404b (type of Brachiolejeunea 
camerunensis); B,E: Ethiopia, Hb. Lindenberg 5996 (type of Brachiolejeunea tristis); C,F-H,K: Burundi, Symoens 2374. 
(A,D,J from Vanden Berghen, 1951b, as Brachiolejeunea camerunensis; B,C,E-H,K from Vanden Berghen, 1960b, as 
Brachiolejeunea tristis). 


sometimes be recognised by the more markedly saccate ensis) they are indistinguishable from sterile foliage 
lobules with a more strongly arched keel, but sometimes _ leaves. 
(as in the type collection of Brachiolejeunea camerun- 


LOPHOLEJEUNEA (Spruce) Schiffn. 


Plants prostrate, rather small, 0.8—2 mm wide, often glossy, green to black or dark brownish, sometimes 
purplish, usually creeping. Branches mostly Lejeunea-type, occasionally Frullania-type. Stems with 
cortical cells larger than the medullary (hyalodermis present); ventral merophyte 4 cell rows wide. 
Leaves wide-spreading when moist, little altered when dry, lobes oval, apex broadly rounded to apicu- 
late, margins entire, lobules often relatively small. Cells + isodiametric, walls often with blackish pig- 
mentation, trigones simple-triangular or radiate; oil bodies small, homogeneous. Lobules 0.25—0.5 leaf 
length, sometimes reduced, the strongly inflated proximal part sharply differentiated from the flat distal 
part, with 0-1 teeth. Underleaves rounded, undivided, margins entire, insertion line curved (not deeply 
arched), (2—)3—4(—6) times width of stem. Vegetative reproduction not observed. Autoicous. Androecia 
on short lateral branches or on long shoots, male bracts with hypostatic lobules. Gynoecia lacking true 
(Radula-type) innovations, but occasionally Lejeunea-type pseudo-innovations are produced shortly 
below a gynoecium. Perianths with 4—5 dentate-laciniate, often broadly winged, keels; female bract 
apices rounded to acute. 

A pantropical genus of about 40 species. Twenty species are currently recognised in Africa, mainly from Madagas- 


car and nearby island groups. Nine species occur on the mainland, of which four are known in West Africa. The 
plants typically form blackish patches on bark or rock. In vegetative characters the species are very uniform and, 


LEJEUNEACEAE 261 


although the genus is easily recognised, the distinctions between species are often difficult, and mature gynoecia are 
essential for identification. The lack of true innovations serves to separate Lopholejeunea from most other genera of 
the Ptychantheae. However, any occasional Lejeunea-type pseudo-innovations may lead to misidentifications. Hy- 
gromorphic forms of Lopholejeunea in which the lobules are greatly reduced may resemble a sterile Archilejeunea. 
However, the oi] bodies, homogeneous in Lopholejeunea and compound in Archilejeunea, will readily separate 
living plants of the two genera. In herbarium specimens, the presence of a stem hyalodermis will differentiate Lo- 
pholejeunea. 


Literature: Gradstein (1994), Vanden Berghen (1984a). 


Vr 


1 


. Lopholejeunea jonesii Vanden Berghen, Bull. 


Leaf apex obtuse, acute or apiculate 


. Leaf apex broadly rounded (except occasionally in some leaves immediately below a gynoecium, 


which may be obtuse to acute at apex) 


. Lateral, and sometimes ventral, keels of perianth with a dentate wing 300-400 um wide along + its 


errr errr e reer eee eee CeCe reer r ee errr ere reer rere cee eee eee eee 


whole length; perianths lacking a dorsal keel 1. L. jonesii 


. Lateral and ventral keels of perianth with a wing (sometimes discontinuous) less than 100 um wide 


along 0.3—0.5(—0.65) its length; perianths usually with a dorsal keel (sometimes short or lacking) .... 
2. L. nigricans 
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. Female bracts oblong-oval, apex rounded to apiculate; lobule of female bracts relatively large, usu- 


ally 0.3 or more the length of bract 2. L. nigricans 


. Female bracts obovate, with broadly rounded apex; lobule of female bracts very small, less than 0.25 


the length of bract 


. Perianths immersed in bracts; lateral wings of perianths double; female bracts dentate. 4. L. subfusca 
. Perianths distinctly exserted; lateral wings of perianths single; female bracts entire 3. L. obtusilacera 


316. 1845; Lopholejeunea (Lindenb.) 


intermedia 


Jard. Bot. Etat. Bruxelles 20: 178. 1950. 


Plants relatively large; shoots 1.0-1.6 mm wide. 
Leaf lobes ovate or elliptic, 0.6—-0.9 mm long x 
0.35—0.6 mm wide, narrowed to the apex, the apex 
of most leaves, at least on fertile shoots, acute or 
apiculate. Cells sub-hexagonal, 25-26 um wide x 
(22~)25—30(—36) long in mid-lobe. Lobules small, 
0.25-0.3 length of lobe. Underleaves 2-3 x as 
wide as the stem. Female bracts ovate, acuminate, 
the margins denticulate distally, the lobules large, 
0.30.5 the length of the lobe, united with the lobe 
for their whole length; bracteoles suborbicular, the 
margins plane. Perianths about 0.2 exserted, plane 
dorsally and lacking a median keel; lateral, and 
sometimes ventral, keels with laciniate-dentate 
wings 300-400 um wide along + the whole length 
of the perianth. 


On tree boles, lianes, rocks, or occasionally epiphyllous; 
in mountain forest, 1500-2200 m. L. jonesii is confined 
to West Africa, and known only from Cameroon, Nige- 
ria, Ivory Coast, Sierra Leone, and possibly Bioko. L. 
Jonesii is a well defined species, the long, broad wings 
of the perianths being especially distinctive. 


2. Lopholejeunea nigricans (Lindenb.) Schiffn., 
Conspectus Hepat. Archip. Ind.: 293. 1898; 
Lejeunea nigricans Lindenb., in Gottsche et 
al., Syn. Hep.: 316. 1845. 


Lejeunea intermedia Lindenb. in Gottsche et al., Syn. Hep.: 


Steph., Sp. Hepat. 5: 77. 1912. 

Lejeunea abortiva Mitt., Phil. Trans. Roy. Soc. London 
168: 399. 1878; Lopholejeunea abortiva (Mitt.) Steph., 
Sp. Hepat. 5: 70. 1912. 

Lopholejeunea subinermis Steph., Bot. Jahrb. Syst. 20: 318. 
1895, probably synonymous. 

Lopholejeunea camerunensis Steph., Rev. bryol. 38: 33. 
1911, nom. nud. 

Lopholejeunea fragilis Steph., Sp. Hepat. 5: 65. 1912; Lo- 
pholejeunea abortiva var. fragilis (Steph.) Vanden 
Berghen, Bull. Jard. Bot. Nat. Belgique 54: 424. 1984. 

Lopholejeunea zenkeri Steph., Sp. Hepat. 5: 69. 1912. 

Lopholejeunea vermoensii Pearson, Natuurw. Tijdschr. 4: 
124. 1922. 

Archilejeunea palustris Sim, Trans. Roy. Soc. South Africa 
15: 55. 1926; Lopholejeunea_ palustris (Sim) 
S.W.Arnell, Bot. Notiser 106: 182. 1953. 

Lopholejeunea kilimanjarica E.W.Jones, Trans. Brit. Bryol. 
Soc, 371925 1957: 

Lopholejeunea abortiva var. alata Vanden Berghen, Bull. 
Jard. Bot. Nat. Belgique 54: 426. 1984. 


Leaf lobes usually + oval or ovate, 0.5—0.85 mm 
long x 0.4-0.6 mm wide, the apex usually dis- 
tinctly pointed, but sometimes broadly rounded. 
Cells regularly hexagonal or elongate-hexagonal, 
(15—)18-26 (-—30) um wide x (18—)20—30(—40) 
um long in mid-lobe. Lobules ca. 0.3 length of 
lobe Underleaves (2—)3—-4 x as wide as the stem. 
Female bracts oblong-oval or ovate, ca. 1.0 x 0.6 
mm, mostly 1.4-1.8 x as long as wide, the apex 
rounded, acute, or apiculate, often incurved, entire 
or dentate, the lobule a fold 0.3—0.5(—0.65) the 
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Fig. 170. Lopholejeunea jonesii. A: part of shoot in ventral view. B: leaf. C: cells in mid-leaf. D: perianth and female 
bract, in ventral view. E: apex of terminal branch with a gynoecium, in ventral view. F,G: cross-sections of perianths. H-J: 
female bracts. K: female bracteole. A-K: Cameroon, Jones 38] (type). (from Vanden Berghen, 1984a). 


length of the lobe; bracteoles obovate, 0.6—0.8 
mm long, 1.0—1.3 x as long as wide, the apex of- 
ten slightly and irregularly dentate, the margins 
often narrowly recurved. Perianths up to 0.3-0.5 
exserted from the bracts. Dorsal keel of perianths 
+ well developed, or low short and poorly defined, 
or lacking altogether, the wings of the lateral keels 
long but narrow, less than 100 um wide, often 
discontinuous, of uniform width, not widened 
towards the apex of the keel; ventral keels simi- 
larly with narrow often discontinuous rows of 
short laciniae. 


On trees and rocks, often in damp places and in deep 
shade, widely distributed in the forest districts but also 
by streams in savanna districts. Widespread in West 
Africa and the Congo Basin, and very widespread in 
eastern and southern Africa. Together with L. subfusca, 
this is the most frequent Lopholejeunea in West Africa, 
and readily distinguished from it by the different shape 
of the female bracts with their large lobules, and the 
more exserted perianths with a dorsal keel. It is a vari- 
able species, and usually smaller than L. subfusca. Van- 
den Berghen (1984a) recognised two varieties of L. 
abortiva (= L. nigricans) from mainland Africa: 1) var. 
fragilis, differentiated by its usually dentate female 
bracts with a relatively larger lobule, the perianths less 
exserted and keels more widely winged, and the leaf 
apex sometimes obtuse or acute, and 2) var. abortiva, 
distinguished by the usually entire female bracts, the 


small lobule, the perianths up to 0.5 exserted, and the 
leaf apex always broadly rounded. Both varieties have 
been described from West Africa. However, the two 
varieties overlap so much in their range of variation that 
it is difficult to ascribe a given specimen to one or the 
other, and the reduction of both to synonymy (Grad- 
stein, 1994) is justified. 


3. Lopholejeunea obtusilacera Herzog, Bull. 
Jard. Bot. Etat. Bruxelles 20: 172. 1950. 


L. obtusilacera is closely allied to L. subfusca, 
and perhaps not always separable. According to 
Vanden Berghen (1984a), it differs from L. sub- 
fusca in the wings on the lateral keels of the peri- 
anths being less deeply divided and being in a 
single row (not in 2 rows), the perianths often 
being somewhat more exserted from the bracts, 
and the bracts themselves being entire (or nearly 
so) and relatively longer (1.2—-1.4 x as long as 
wide). 


Plants which conform completely to this description 
seem to be very rare, and all the characters seem to be 
variable and poorly correlated. The most important 
character would be that of the wings of the keel being 
single, not double. In both L. subfusca and in plants that 
have been named L. obtusilacera, the laciniae are in two 
ranks near the apex of the perianth. In both taxa the 
ventral wing is the longer and wider of the two, and 
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Fig. 171. Lopholejeunea nigricans. A,B: apex of shoot with perianth, in ventral view. C: apex of shoot with perianth, in 
dorsal view. D: portion of shoot. E: part of androecium. F: female bracts. G: female bracteole. H,J: female bracts. K,L: 
female bracteoles. M,N: perianths in dorsal view. P: perianth in ventral view. Q,R: cross-sections of perianths. S-U: peri- 
anth, bracts and bracteole. V: part of sterile shoot. W: female bracts. X: female bracteole. Y: apical margin of bracteole. Z: 
cross-sections of perianths. A,E,J,L,N: Ivory Coast, van Eyndhoven 74118; B-D,F,G,M,P,Q: Ivory Coast, Assel 998; 
H,K,R: Ivory Coast, Assel 224; S,T,W-Z: Mozambique, Schelpe 5755; U: Burundi, De Sloover 19260; V: Madagascar, 
Onraedt 70 M 353. (from Vanden Berghen, 1984a; A-R as L. abortiva var. abortiva; S-Y as L. abortiva var. fragilis). 
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Fig. 172. Lopholejeunea obtusilacera. A,B: apex of shoot with gynoecia, in ventral view. C: portion of sterile shoot. D-F: 
female bracts. G,H: female bracteoles. J,K: perianths in ventral view. A,E,G,K: Nigeria, Jones 1706 (type); B,C: Ivory 
Coast, Assel 121; D,F,H,J: Ivory Coast, Assel 122. (from Vanden Berghen, 1984a). 


even in the type collection of L. obtusilacera there are 
some isolated laciniae of the dorsal row lying above the 
otherwise single part of the wing. The status of the plant 
requires further study. L. obtusilacera has been recorded 
in Africa only from Cameroon, Nigeria and Ivory Coast. 


4. Lopholejeunea subfusca (Nees) Schiffn., Bot. 
Jahrb. Syst. 23: 593. 1897; Jungermannia 
subfusca Nees, Enum. Pl. Crypt. Jav. 1, Hep.: 
49. 1830; Lejeunea subfusca (Nees) Nees et 
Mont., in D’Orbigny, Voy. Amér. Mérid. 7: 
65. 1838. 

Phragmicoma sagraeana Mont., in Ramon de la Sagra, 
Hist. Phys. fle Cuba, Bot., Pl. Cell.: 464. 1842; Le- 
jJeunea sagraeana (Mont.) Gottsche er al., Syn. Hep.: 
314. 1845; Lopholejeunea sagraeana (Mont.) Schiffn., 
in Engler & Prantl, Natiirl. Pflanzenfam. 1 (3): 129. 
1893. 

Lopholejeunea boivinii Steph., Sp. Hepat. 5: 64. 1912. 

Lopholejeunea moenkemeyeri Steph., Sp. Hepat. 5: 66. 
1912. 

Shoots 1.0—1.3(—1.7) mm wide. Leaf lobes widely 

obovate, 0.5—0.8 mm long x 0.4—0.6 mm wide, 

apex very broadly rounded, margin dentate. Cells 

+ hexagonal, 20-23 um wide x (20—)23—27(-30) 

um long in mid-lobe. Lobules 0.25—0.35(-0.4) 

length of lobe. Underleaves 3—5 x as wide as the 
stem. Female bracts larger than the leaves, 
rounded-obovate, 0.7—1.0 mm long, 1.0—1.2(—1.4) 

x as long as wide, cuneate proximally, with dorsal 


base and ventral margin nearly straight, the apex 
broadly rounded, usually coarsely and irregularly 
dentate, sometimes only sinuate-dentate, the lob- 
ule a narrow fold, at most 0.25 as long as the lobe, 
united with the lobe throughout its length or with 
a very short free apex of a few cells; bracteoles 
entire, obovate to broadly oblong with a convex 
‘boss’ in the centre, 0.65—1.0 mm long x 0.65—1.30 
mm wide, 0.6—1.0 x as long as wide. Perianths 
almost completely immersed in the bracts, only 
the tips of the laciniae protruding (Fig. 173E 
shows an atypically exserted perianth), com- 
pressed pyriform, plane, dorsal keel absent, the 
lateral keels with distinct wings which are very 
variably dentate or laciniate, often to 200 um 
wide, the ventral keels also each with large 
laciniae in 2 rows towards their apex. 


On the branches and trunks of trees in forests and plan- 
tations, and on farms; usually lowland and probably not 
occurring above 1000 m. It is common throughout the 
forest districts of West Africa, from Cameroon to 
Guinea, and from Rio Muni and the Gulf of Guinea 
Islands; also frequent in eastern and southern Africa. L. 
subfusca is very variable, especially in the dentition of 
the female bracts, the width of the bracteole, and the 
degree to which the wings of the perianths are dissected 
into laciniae. The immersed perianths will distinguish L. 
subfusca from L. nigricans, the other widespread West 
African species. 


LEJEUNEACEAE 265 


Fig. 173. Lopholejeunea subfusca. A-C: parts of shoots in ventral view. D: intercalary androecium. E: apical part of shoot 
with gynoecium. F-K: female bracts. L: female bracteole. M: perianth in dorsal view. N-Q: perianths in ventral view. R: 
cross-section of perianth. A,D: Réunion, Onraedt 69 R 1004; B,K: Seychelles, Onraedt 74 S 345; C: Tanzania, Pécs 
6102F; E,F,R: Bioko, Moenkemeyer 4 (type of L. moenkemeyeri); G,H,L-N: Réunion, Gimalac 56 R 1509; J,P: Réunion, 
Onraedt 69 R 123; Q: Seychelles, Onraedt 74 S 364. (from Vanden Berghen, 1984a). 


MARCHESINIA S.Gray 


Plants often robust, 2-4 mm wide, brown, brownish-green or blackish. Branches usually Lejeunea-type, 
sometimes Frullania-type. Stems with epidermal cells about the same size as the medullary cells, or 
slightly larger (cross-section); ventral merophyte 4—12 cell rows wide. Leaf lobes wide-spreading when 
moist, plane or deflexed (not convolute) when dry, ovate-oblong, apex rounded to acuminate, margins 
entire. Cells + isodiametric throughout lobe, with radiate trigones; oil bodies homogeneous (segmented 
in M. mackaii). Lobules 0.2-0.3 leaf length, sometimes reduced, usually flat, with 14 teeth, free mar- 
gin usually plane. Underleaves entire, bases decurrent, insertion line deeply arched. Dioicous or 
autoicous. Androecia in long shoots; male bracts with hypostatic lobules. Gynoecia usually with 2 pyc- 
nolejeuneoid innovations. Perianths strongly compressed, with or without a broad, indistinct ventral 
keel; margins of keels entire. 
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A small, mainly Afro-American genus of 5—6 species, with 2—3 species in mainland Africa. Species of Marchesinia 
are epiphytes and rather xerotolerant; in forests occurring mainly in the canopy, in gaps, or at the forest margin. 
Marchesinia is readily recognised when fertile by the smooth, flattened perianths subtended by two pycnolejeuneoid 
innovations. Sterile plants are recognised by the ovate-oblong leaves with + isodiametric cells and radiate trigones, 
by the small, rather flat lobules with 2-4 teeth, and by the large, strongly decurrent underleaves with a deeply 


arched insertion line. The apical margin of the leaf often bears a few small irregular teeth. 


Literature: Gradstein (1994), Jones (1970, 1979), Vanden Berghen (1948c). 


1. Leaf apex usually with small apiculus; lobule with 1 tooth; perianths rounded to + truncate at apex ... 


1. Leaf apex rounded, lacking apiculus; lobule with 2—3 teeth; perianths + cordate at the apex 
Peer Pen <n er ee Emer 2. M. madagassa 


1. Marchesinia excavata (Mitt.) Schiffn., in 
Engler & Prantl., Natiirl. Pflanzenfam. 1(3): 
128. 1893; Lejeunea excavata Mitt., Trans. 
Linn. Soc. London. 23: 58. 1860; Phragmi- 
coma excavata (Mitt.) Steph., Bot. Jahrb. Syst. 
8: 86. 1886; Homalolejeunea excavata (Mitt.) 
Steph., Sp. Hepat. 5: 145. 1912. 


Homalolejeunea henriquesii Steph., Hedwigia 27: 112. 
1888. 

Archilejeunea apiculata Pearson, Ann. Crypt. Exot. 4: 61. 
1931. 


Shoots brown, to 4.5 cm long and 1.2—2.0(—2.5) 
mm wide, often forming extensive sheets. Stems 
100—200(—300) um in diameter, with 12—36 rows 
of cortical cells; ventral merophyte usually 6-8 
cell rows wide. Leaves approximate or imbricate; 
lobes oval, 0.8—0.9 mm long x 0.45—0.6 mm wide, 
convex, the apex rounded but usually with a sharp 
apiculus (which will often only be seen in the 
flattened leaf), and often also with a few minute 
teeth; the ventral margin arched, often incurved, 
and forming a well-marked wide angle with the 
keel. Cells in mid-lobe ca. 20-25 um wide, with 
well developed radiate trigones and intermediate 
thickenings; oil bodies slightly verrucose, 
Jungermannia-type, 10-20 per cell. Lobules, 
when well developed, 0.25—0.35 the length of the 
lobe, nearly flat though slightly inflated towards 
the keel, with a single, short 1—2-celled tooth, 
rarely with a second indistinct tooth on the free 
margin. Underleaves obovate, 3—5 x as wide as 
the stem, imbricate or approximate, usually recur- 
ved around the apex and sides, the base + longly 
decurrent, the insertion line deeply arched. Di- 
oicous. Androecia on long shoots, bracts in 3-6 
pairs. Gynoecia almost always with 2 equal long 
innovations, with the perianths lying in the bifur- 
cations; bracts obovate or ovate, very variable, the 
apex rounded and entire or more often, like the 
leaves, apiculate and minutely dentate; lobules of 
bracts very narrow, free for 0.5 their length, 
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1. M. excavata 


varying from only about 0.3 the length of the lobe, 
acute or obtuse, only shortly free, to narrowly 
lanceolate, 0.65 the length of the lobe, acute; 
bracteoles obovate, about as long as the bracts, the 
apex rounded, with a few distant teeth close to- 
gether. Perianths 1.6 mm long x 0.9 mm wide, 
oblong-obovate, plane or concave above, keeled 
laterally but not winged, moderately convex ven- 
trally; rostrum very short. 


On the boles and branches of large trees, especially in 
the crowns. Widely distributed and locally abundant in 
the rainforest regions, though apparently rare in some 
districts. Recorded from most countries in West Africa 
from Cameroon to Guinea, from Rio Muni and the Gulf 
of Guinea Islands. It also occurs in the Congo Basin, 
and in East Africa southwards to Zambia. 


2. Marchesinia madagassa Steph., Sp. Hepat. 5: 
144. 1912. 
Marchesinia moelleriana Pearson, Arkiv. for Bot. 19(5): 
10. 1924. 
Plants dark brown, forming thin straggling 
patches; strong shoots to 4 cm long, (1.0—)1.4— 
2.0(—2.3) mm wide. Stems 0.15—0.25 mm in diame- 
ter; ventral merophyte 6—8 cell rows wide. Leaves 
contiguous or slightly imbricate; lobes 0.8—1.3 
mm long x 0.60—0.85 mm wide, oval to oblong, 
the longer leaves slightly falcate, apex broadly 
rounded, often subtruncate, dorsal base usually 
not crossing stem, slightly auriculate; ventral 
margin forming a well defined but wide sinus with 
the keel. Cells thin-walled, walls brown, in mid- 
lobe 25—28(—30) um wide x 28-35 um long; tri- 
gones radiate. Lobules often almost lacking, but 
when well developed, 0.25—0.35 the length of the 
lobe, the keel arched, the apex flat with (1—)2-3 
multicellular teeth; hyaline papilla large, ental at 
the base of the apical tooth. Underleaves contigu- 
ous, obovate, 0.5—0.8 mm, 3-4 x as wide as stem, 
the base cuneate, decurrent, with a strongly arched 
insertion. Dioicous. Androecia intercalary on long 
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Fig. 174. Marchesinia excavata. A: female plant with perianths and paired innovations, in ventral view. B: part of male 
plant with intercalary androecium. C,D: leaves. E: cells in mid-leaf. F: distal part of lobule. G,H: underleaves. J,K: male 
bracts. L: male bracteole. M,N: female bracts. P: female bracteole. Q: perianth. R: cross-section of perianth. A-R: Sierra 
Leone, Jones 1420. (drawn by O. Van de Kerckhove). 
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shoots, of 5—6 pairs of bracts. Gynoecia terminal 
on main shoots; bracts variable, about the same 
size as adjacent leaves, the apex rounded, the lob- 
ule small, the apex not acute; bracteoles obovate, 
the apex rounded. Perianths exserted to ca. 0.5, 
compressed, oblong-pyriform, apex slightly cor- 
date; rostrum 80—100 um long. 


On the bark of forest trees and lianes. Apparently rare in 
West Africa, being recorded only from Cameroon (Ba- 


is widely distributed in the East African mountains 
(ascending to higher elevations than in West Africa) 
from Kenya to Zimbabwe, and also recorded in Mada- 
gascar and Réunion. M. madagassa is very similar to M. 
excavata, from which it differs in the following details: 
leaf lobes entire, the apex not apiculate; lobules usually 
with (1—)2(—3) well-marked teeth; lobules of female 
bracts always small, never long and acute; perianths + 
cordate at the apex. In addition, M. madagassa is often a 
larger plant with leaves relatively longer and less imbri- 
cate, generally found at higher elevations than M. exca- 


vata. Forms intermediate between M. excavata and M. 
madagassa are occasionally found. 


menda Highlands) and Sierra Leone (Loma Mountains, 
1680 m), though it may also occur in eastern Nigeria. It 
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Fig. 175. Marchesinia madagassa. A: part of robust main axis, in ventral view. B,C: parts of weaker branches. D,E: leaves. 
F: cells in mid-leaf. G: lobule. H,J: apex of lobules. K: female bracts. L: perianth. A-C,G,J: Kenya, Lindblom 1920; 
D,E,H,K,L: Zimbabwe, Schelpe s.n.; F: Malawi, Jones 771. (from Jones, 1970). 


MASTIGOLEJEUNEA (Spruce) Schiffn. 


Plants robust, often somewhat glossy, green or brown, usually becoming darker, even blackish, with 
age; shoots usually ca. 1-2 mm wide; branching Lejeunea-type only. Stems with dorsal cortical cells 
(cross-section) somewhat larger than medullary cells and the ventral cortical cells (partial hyalodermis 
present); ventral merophyte 5—10 cell rows wide. Leaf lobes wide-spreading when moist, oblong or 
ovate, margin entire, apex acute or rounded; leaves when dry, appressed to the lateral side of the stem. 
Leaf cells with pigmented walls and cordate trigones, the median and basal cells elongate, arranged in 
rows; oil bodies evanescent, segmented. Lobules inflated, with a rounded keel and incurved free mar- 
gin, the apical tooth obsolete or clearly differentiated, usually without any additional teeth, but occa- 
sionally with a tooth on the free margin; hyaline papilla small, evanescent, ental, close to the base of the 
apical tooth or close to the notch marking the junction of apical and free margins. Underleaves undi- 
vided, with entire margins and straight or weakly curved insertion line. Dioicous or autoicous. Male 
bracts with hypostatic lobules, 1-2 antheridia per bract. Gynoecia with 1—2 lejeuneoid innovations 
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which are again fertile; bracts entire. Perianths with 3 main keels, sometimes with up to 5 additional 
subsidiary keels; margin entire. 


A pantropical genus of about 15 species, with its centre of diversity in S.E. Asia; S species known from Africa. 
Mastigolejeunea is closely related to Schiffneriolejeunea, but fertile plants of the latter genus lack innovations. The 
position of the leaves in the dry plant is also distinctive: in Mastigolejeunea, the dry leaves are suberect and closely 
appressed against the stem, with the apical portion more or less plane and clearly seen in dorsal view; in Schiffneri- 
olejeunea, they are wrapped around the stem. Species of Schiffneriolejeunea are, moreover, generally mid-brown in 


colour, not as dark as most species of Mastigolejeunea. 


Literature: Gradstein (1994), Vanden Berghen (1949, 1951b). 


1. Plants dioicous; underleaves usually forming small but distinct auricles; ventral margin of leaf form- 


ing distinct sinus»watn Keely). c.4..-1.~-te.01- ners 
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1. Plants autoicous; underleaves without auricles, or with only minute and indistinct ones; ventral mar- 


sin of leaf usually not forming: distinct, sinus with Keel 3i...20....0:12-...<¢..te-ccsneseee csteeseceotsdnepeqeesnronor ees 2 
2. Female bracteoles with narrow, bidentate apex; underleaves contiguous or distant ........... 2. M. florea 
2. Female bracteoles with broad entire apex; underleaves imbricate ..............:cccsccessceseeeeteeeseeteeeeneeennees 3 
3. Dorsal margin of leaves and female bracts flat; shoots not turgid «10.0.0... 1. M. auriculata 


3. Dorsal margin of leaves and female bracts incurved (the leaves thus strongly convex); shoots turgid . 
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1. Mastigolejeunea auriculata (Wilson) Schiffn., 
in Engler & Prantl., Natiirl. Pflanzenfam., 
1(3): 129. 1893; Jungermannia auriculata 
Wilson, in Drummond, Musci Amer. (Exsicc.) 
n. 170. 1841. 

Phragmicoma carinatum Mitt., Phil. Trans. Roy. Soc. Lon- 
don 168: 398. 1878; Mastigolejeunea carinata (Mitt.) 
Steph., Sp. Hepat. 4: 759. 1912. 

Mastigolejeunea buettneri Steph., Hedwigia 52: 110. 1888 
"biittneri". 

Mastigolejeunea crispula Steph., Hedwigia 27: 111. 1888, 
Bull. Soc. Roy. Bot. Belgique 31: 180. 1893, nom. in- 
val. 

Mastigolejeunea humilis (Gottsche) Schiffn., in Engler & 
Prantl, Natiirl. Pflanzenfam. 1 (3): 129. 1893. 

Mastigolejeunea trigona Steph., Bot. Jahrb. Syst. 20: 319. 
1895. 

Mastigolejeunea fusco-virens Steph., Sp. Hepat. 4: 758. 
1912. 

Mastigolejeunea dusenii Steph., Sp. Hepat. 4: 760. 1912. 

Mastigolejeunea gilletana Steph., Sp. Hepat. 4: 760. 1912. 

Brachiolejeunea hildebrandtii Steph., Sp. Hepat. 5: 113. 
1912. 

Brachiolejeunea bidens Steph., Sp. Hepat. 5: 116. 1912. 


Mastigolejeunea sudanensis Herzog, Trans. Brit. Bryol. 
Soc. 1: 104. 1948. 


Plants varying from dark purplish- or blackish- 
brown in well illuminated sites to blackish-green 
in shade. Shoots 1-2 cm long and 1.6—2.2 mm 
wide. Stems 0.15—0.17 mm in diameter, arising 
from basal stolons; ventral merophyte 5-10 cell 
rows wide. Leaves closely imbricate, when moist 
spreading + at right angles to, and in the plane of, 
the stem; lobes oval to ovate, ca. 0.8-1.5 mm 
long, the dorsal base arched across the stem and 
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often forming a small auricle, the apex broadly 
rounded or acute, the ventral margin nearly 
straight and in line with the keel, or arched and 
contracted sharply to the keel, often widely invo- 
lute in situ. Cells in mid-lobe 11-18 um wide x 
19-27 um long. Lobules small, about 0.25—0.35 
the length of the lobe, convex, with the apex often 
merging into the ventral margin of the lobe; apical 
tooth absent or very short, of a single cell; rarely 
with a blunt tooth on the free margin. Underleaves 
imbricate, 3—5 x as wide as the stem, obcuneate, 
slightly reflexed, the apex broad and often slightly 
retuse, a median keel strongly developed in forms 
from exposed sites (less developed in shade- 
forms), slightly auriculate at the base. Probably 
always autoicous in Africa. Androecia usually on 
separate branches arising from the basal stolons, 
often very long, of up to 10—12 pairs of bracts, the 
shoot continuing vegetative growth but quickly 
resuming the production of male bracts. The first 
gynoecium on a shoot usually with 2 innovations, 
but subsequent gynoecia with 1 innovation, al- 
ways on the same side; innovations often quickly 
fertile, so that the inflorescences stand close to- 
gether in a row on one side of the axis. Bracts 
broadly oval, usually one (or often both) pointed, 
the keel straight, the lobule obovate, 0.5—0.65 the 
length of the lobe, obtuse or sometimes one of 
them apiculate; bracteoles obovate, keeled, entire, 
resembling elongate underleaves. Perianths 3- 
keeled throughout their length and thus + T- 
shaped in section, ca. 1.0—1.3 mm long, the apex 
truncate. 
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Fig. 176. Mastigolejeunea auriculata. A: shoot with gynoecium and single innovation, in ventral view. B: shoot with 
intercalary androecium. C,D: leaves. E-G: underleaves. H,J: female bracts. K: female bracteole. L,M: cross-sections of 
perianths. A: Dem. Rep. Congo, Gillet 2505 p.p. (type of M. gilletiana); B-D,H-K: Cameroon, Zenker 1987B (type of M. 
fusco-virens), E-G,L,M: Uganda, Wigginton 5250a. (A-D,H-J from Vanden Berghen, 1949,, as M. carinata; E-G,L,M 
drawn by M.J.Wigginton). 


Fig. 177. Mastigolejeunea florea. A: shoot with gynoecium and single innovation, in ventral view. B: leaf. C: underleaf. 
D,E: female bracts. F: female bracteole. A: Dem. Rep. Congo, Laurent s.n.; B-F: Guinea, Pobeguin 10 (type of M. cor- 
bieri). (from Vanden Berghen, 1949). 
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Fig. 178. Mastigolejeunea nigra. A: male shoot with intercalary androecium, in ventral view. B: female plant with peri- 
anths. C,D: leaves. E: cells in mid-leaf. F: underleaf. G,H: female bracts. J: female bracteole. K: perianth. L: cross-section 
of perianth. A,C,D: Nigeria, Jones 948; B,E-L Nigeria, Jones 958. (drawn by O. Van de Kerckhove). 
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Fig. 179. Mastigolejeunea turgida. A: shoot with androecium and gynoecia (single innovations), in ventral view. B: upper 
part of shoot in dorsal view, with two perianths. C: intercalary androecium. D-G: leaves. H: cells in mid-leaf. J: distal part 
of lobule. K,L: underleaves. M,N: female bracts. P: female bracteole. Q: perianth. R: cross-section of perianth. A-R: Cam- 
eroon, Jones 242. (drawn by O. Van de Kerckhove). . 


LEJEUNEACEAE 


Epiphytic on trees and shrubs from the rainforest into 
the savanna zones; rarely on rocks. In closed forest, 
often occurring mostly in the crowns of trees, but in 
open forest, plantations, gardens, and on roadside trees 
often also low down on the trunks. Lowland in West 
Africa, ascending to over 2000 m in East Africa. M. 
auriculata is the commonest and most widely distrib- 
uted species of Mastigolejeunea in Africa, widespread 
from Cameroon to Senegal, and in Rio Muni, Annobon 
and Sao Tomé. Also in the Congo Basin, East Africa 
from Sudan southwards to Zimbabwe, and on the East 
African Islands. African plants are probably always 
autoicous. However, since the androecial shoots are 
completely separate from the gynoecial shoots (though 
arising from the same rhizome), the monoicous state is 
sometimes very difficult to prove. Only exceptionally is 
an androecium borne on a branch arising from a female 
shoot. M. auriculata fruits freely, and will often be 
recognised in the field by the rows of closely spaced 
perianths on the shoots. Several other holostipean Le- 
jeuneaceae, particularly species of Acrolejeunea, Schiff- 
neriolejeunea and Thysananthus, have much the same 
general appearance, especially when dry. 


2. Mastigolejeunea florea (Mitt.) Paris, Rev. 
bryol. 33: 42. 1906; Phragmicoma florea 
Mitt., J. Linn. Soc., Bot. 22: 323. 1886 "1887". 

Mastigolejeunea africana Steph., Rev. bryol. 38: 33. 1911, 
nom. nud. 

Mastigolejeunea corbierei Steph., Sp. Hepat. 4: 758. 1912. 

Brachiolejeunea africana Steph., Sp. Hepat. 5: 114. 1912. 

Plants olive-green or dark green; shoots 1—3 cm 

tall, arising from basal stolons, forming loose 

patches. Stems rigid, straight. Leaves approximate 
or moderately imbricate; lobes oblong-ovate or 
ovate, 1.5—-2.0 mm long x 0.9-1.2 mm wide, the 
dorsal base arching across the stem but not much 
exceeding it, the ventral margin often broadly 
inflexed, thus the leaf appearing curved in situ; 
apices of upper leaves usually apiculate or acute, 
apices of lower leaves obtusely pointed or 
rounded. Cells 14-19 um wide x 26-37 um long 
in mid-lobe, with well developed medium-sized or 
large trigones and nodulose intermediate thicken- 
ings, the intervening walls thin, very pale yel- 
lowish-brown or almost colourless. Lobules small, 
often greatly reduced, but when well developed 
about 0.2 the length of the lobe; apical tooth ab- 
sent or 1—2 celled, short, with a blunt tooth on the 
free margin. Underleaves contiguous or distant, 
2.5-4.5 x as wide as the stem, rounded, often 
wider than long, the sides often broadly reflexed, 
the insertion straight, a median ‘keel’ or ‘boss’ 
absent. Autoicous. Androecia of 3-15 pairs of 
bracts, usually on lateral branches from the main 
axis below a gynoecium, and either forming the 
whole of the branch, or terminal on vegetative 
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branches, or becoming intercalary; sometimes also 
on separate branches arising from a basal stolon; 2 
antheridia per bract. Gynoecia typically terminal 
on main axes, with 1—2 innovations; bracts oval, 
the apex acute or acuminate, the lobule about 0.5 
the length of the bract, lanceolate with a short 
straight keel, acute; bracteole apex narrow, incised 
to form 2 sharp teeth. Perianths with 3 deep keels, 
occasionally with small subsidiary folds on either 
side of the ventral keel and dorsally; rostrum slen- 
der, to ca. 100 mm long. 


On tree boles and rocks in humid sheltered forested 
habitats, including forest outliers in the savanna dis- 
tricts, although in the latter habitat, strictly confined to 
humid locations. It is not, however, confined to forest, 
but also occurs in plantations. Widely distributed and 
abundant throughout the lowland forest districts of West 
Africa from Cameroon to Sierra Leone, Rio Muni and 
Principe, extending into the Congo Basin, and eastwards 
to Tanzania. Though variable in some respects, M. 
florea is easily recognised by the characteristic bifid 
bracteoles: perianths are almost always present. M. 
auriculata sometimes shows similar branching, but is 
more deeply pigmented and does not have the rigid 
straight stems of M. florea; its underleaves are also very 
different. The narrow incised apex of the female bracte- 
oles of M. florea is diagnostic. M. florea has very much 
less brown pigmentation than most species of the genus, 
and the cordate trigones in the leaf cells are not so well- 
marked. The much rarer Thysananthus spathulistipus 
resembles M. florea in habit and in its tricarinate peri- 
anth, but is a dark brown plant with very different un- 
derleaves, and dentate female bracts and bracteoles. 


3. Mastigolejeunea nigra Steph., Bot. Jahrb. 
Syst. 20: 319. 1895; Mastigo-lejeunea nigra 
Steph., Hedwigia 30: 206. Sept-Oct 1891, 
nom. inval.;,; Lejeunea nigra Steph., Hedwigia 
30: IX. Nov-Dec 1891; Brachiolejeunea nigra 
(Steph.) Steph., Sp. Hepat. 5: 115. 1912. 

Brachiolejeunea assimilis Steph., in Mildbraed, Wiss. Er- 
gebn. Deutsch. Zentr.-Afrika Exped. 1907-08. 2: 111. 
1911. 

Brachiolejeunea usambarensis Steph., Sp. Hepat. 5: 115. 
1912. 

Mastigolejeunea lacomblezii Pearson, Natuurw. Tijdskr. 4: 
120. 1922. 

Plants dark purplish-brown, often almost black, 

irregularly branched, forming loose prostrate 

patches; shoots 1.5—2.0 mm wide. Stems 0.13- 

0.20 mm in diameter. Leaves imbricate; lobes 

0.8—1.4 mm long x 0.5—0.8 mm wide, obovate, the 

base arched across the stem and usually exceeding 
it, the apex narrow, usually apiculate or shortly 
acuminate with the apiculus decurved (the lower 
leaves sometimes only obtusely pointed), ventral 
margin often incurved, but in the flattened leaf 
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sinuate, forming a distinct and rather deep sinus 
with the keel. Cells 13-16 um wide x 22-29 um 
long in mid-lobe. Lobules resembling that of M. 
auriculata, without or with a short 1-2 celled 
tooth at the angle, occasionally with a blunt tooth 
on the free margin. Underleaves imbricate, obcu- 
neate, 3.0-4.5 x as wide as the stem, the margins 
widely reflexed and distinctly auricled or sharply 
contracted at the base, a median ‘boss’ in the 
lower 0.5, the apex truncate and slightly retuse. 
Dioicous. Androecia intercalary on long branches, 
bracts in 3—6 pairs, 1 antheridium per bract. Gy- 
noecia on long shoots, usually with 2 innovations, 
rarely 1; bracts ovate, acuminate, the lobules 
about 0.5 the length of the bract, + oval, obtuse; 
bracteoles obovate, about as long as the female 
bracts, entire. Perianths when young with 3 long 
deep keels (as in M. auriculata) and weak sub- 
sidiary keels on either side of the ventral keel, and 
1-3 low subsidiary keels dorsally; when mature 
more inflated and triangular in cross-section, with 
up to 8 blunt keels (2 lateral, 3 dorsal and 3 ven- 
tral). 


Frequent on tree boles and branches, especially in the 
crowns of trees, less often on rocks. Chiefly lowland, 
but ascending to 1220 m. Almost as widely distributed 
in West Africa as M. auriculata and often growing with 
it, but more local. It is, however, probably less tolerant 
of shade and more tolerant of exposure, and is usually 
more abundant than M. auriculata at higher altitudes. In 
West Africa from Sao Tomé and Cameroon to Guinea, 
but apparently much rarer in East Africa, with records 
only from D.R. Congo, Uganda, Tanzania and Malawi. 
M. nigra is often found sterile or with only inconspicu- 
ous androecia. Such plants may be distinguished from 
M. auriculata by the different shape of the leaf, which is 
more asymmetric, with the ventral margin distinctly 
sinuate towards the apex and forming a pronounced 
angle with the keel, and by the underleaves having more 
distinct auricles. The female plant never forms the close 
rows of inflorescences that are usually seen in M. 
auriculata, the typical dichotomous habit of M. nigra 
being produced by each of the two innovations forming 
an appreciable length of vegetative shoot before form- 
ing another inflorescence. 


4. Mastigolejeunea turgida Steph., Sp. Hepat. 4: 
762. 1912; Lejeunea turgida Steph., Hedwigia 
31: 170. 1892, hom. illeg. [non Mitt. 1861]. 


Plants green or brown, rather short, ca. 1.0—1.5 
cm long; fertile shoots stout, tumid, crowded, 
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ascending from sterile leafy shoots and from the 
basal stolons. Leaves on fertile shoots accrescent, 
closely imbricate, with a short insertion on the 
stem; lobes oval, 1.5—1.7 x as long as wide, to 1.8 
mm long, very convex, the apex broadly rounded, 
the dorsal base arched far across the stem, the 
dorsal margin incurved for much of its length, the 
ventral margin in situ widely incurved, often with 
the distal part of the lobule, sometimes forming a 
distinct sinus with the keel. Cells 12-18 um wide 
x 25-30 um long in mid-lobe. Lobules without or 
with a short 1-2 celled apical tooth, often with a 
blunt tooth on the free margin. Underleaves obcu- 
neate, 5—7 x as wide as the stem, the apex truncate 
and slightly retuse, the margins widely and gently 
reflexed, slightly auricled on each side at the base, 
the median ‘keel’ broad and shallow, not reaching 
the apex of the underleaf. Leaves of sterile shoots 
similar but less convex, smaller, the dorsal base 
not crossing the stem. Autoicous. Androecia on 
long branches arising from near the base of female 
shoots, bracts in about 5—10 pairs. Gynoecia with 
1 innovation which is almost immediately fertile, 
so that 2-3 perianths are crowded at the apex of 
the shoot; bracts large, the proximal part convo- 
lute around the perianth, one of the bracts with a 
squarrose acute apex and involute margins; the 
keels about 0.25 the length of the lobes, the lob- 
ules broadly oval or almost round, about 0.5 the 
length of the bract. Perianths almost immersed, 
ca. 2.0 mm long X 1.0 mm wide, sharply 3-keeled; 
rostrum very short. 


Confined to the lowland forest zone and perhaps chiefly 
in the crowns of forest trees, but also recorded from the 
branches of rubber and cocoa trees. M. turgida is appar- 
ently rare, and is known only in West Africa and the 
Gulf of Guinea Islands (Cameroon, Nigeria, Ghana, 
Bioko, Sao Tomé and Principe). It is readily distin- 
guished by the stout shoots, and the strongly convex 
leaves with involute dorsal margins. The insertion of the 
leaf is much shorter than in M. auriculata. The female 
bracts differ from those of M. auriculata in their much 
shorter keel and rounded lobule. They are so convex 
with strongly involute margins that it is difficult to flat- 
ten them, and indeed it may be impossible to do so 
without rupturing them. M. turgida is likely to be con- 
fused only with M. auriculata, and the sterile shoots 
might be difficult to separate from that species. How- 
ever, the leaf is more convex, and the underleaves lack 
the sharp median keel which is conspicuous in all ex- 
cept extreme shade forms of M. auriculata, in which it 
usually extends to the apical margin. 
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PTYCHANTHUS Nees 


A genus containing at most very few taxa, or perhaps monospecific, with one species, P. striatus, wide- 
spread in tropical Africa, Asia, Australasia and the Pacific (absent from the neotropics). Ptychanthus is 
allied to Mastigolejeunea, from which it differs in the Frullania-type branches (almost all), the + den- 
tate leaves, underleaves, female bracts and bracteoles, and the clavate, not trigonous, perianths. Subgy- 
noecial innovations are lejeuneoid. 


Literature: Thiers & Gradstein (1989), Vanden Berghen (1972b). 


Fig. 180. Ptychanthus striatus. A: part of shoot, with perianths, in ventral view. B: intercalary androecium. C,D: leaves. E- 
H: underleaves. J,K: female bracts. L: female bracteole. M: perianth. N: cross-section of perianth. A,C-N: Dem. Rep. 
Congo, de Witte 06003; B: Dem. Rep. Congo, Malaisse 2009. (from Vanden Berghen, 1972b). 


1. Ptychanthus striatus (Lehm. et Lindenb.) Bot. Notiser 106: 185. 1953. 
Nees, Naturg. Eur. Leberm. 3: 213. 1838; 


Plants brownish- or dull green, regularly pinnate 
Jungermannia striata Lehm. et Lindenb., in 


or bipinnate, forming fronds to 18 cm long and 8 
Lehmann, Nov. Min. Cogn. Stirp. Pugillus 4: om wide, the leafy shoots 2.5-3.5 mm wide, 
16. 1832; Lejeunea striata (Lehm. et Lin- branches only about 0.5 the width of the main 
denb.) Steph., Hedwigia 29: 140. 1890; Pty- shoots. Main stems 0.25-0.35 mm in diameter, the 
cholejeunea striata (Lehm. et Lindenb.) cortical cells very thick-walled, the epidermal 
Steph., in Engler, Pflanzenw. Ost-Afrikas C:  cel]s not or only slightly larger than the subepi- 
65. 1895. dermal; ventral merophyte 6—10 cell rows wide. 

Ptychanthus africanus Steph., in Mildbraed, Wiss. Ergebn. Leaves approximate or moderately imbricate, 


Deutsch. Zentr.-Afrika Exped. 1907-08. 2: 119. 1911. D idely (45—60°) in the plane of the stem 
Ptychanthus pallidus Steph., Sp. Hepat. 4: 741. 1912. sume etne evaded’ ) P 


Ptychanthus integrifolius Steph., Sp. Hepat. 4: 742. 1912. when moist, wrapped around the stem when dry; 
Ptycholejeunea dioica Sim, Trans. Roy. Soc. South Africa lobes oblong-ovate, to ca. 1.7 mm long x 1.0 mm 
15: 58. 1926; Ptychanthus dioicus (Sim) S.W.Amell, wide, the base arched across, and slightly ex- 
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ceeding the stem, the margins towards the apex of 
the leaf usually with a few distant, low, irregular 
teeth (sometimes very faint), the apex usually 
widely pointed and slightly apiculate. Lobe cells 
elongate, (16—)20—24 um wide x 25-30 um long, 
with cordate trigones; oil bodies Bazzania-type, 
6-15 per cell. Lobules very small, sometimes 
almost obsolete. Underleaves 2-4 x as wide as the 
stem, rounded, coarsely dentate around the whole 
apex, the margins widely recurved or reflexed, 
and at the base decurrent as a short wide wing or a 
more abruptly demarcated auricle with reflexed 
and undulate margins. Autoicous. Androecia ter- 
minal or intercalary, bracts in 4-15 pairs, the lob- 
ules hypostatic. Gynoecia on lateral branches, 
almost always with only | lejeuneoid innovation, 
which forms several pairs of vegetative leaves 
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anths, which are conspicuous, all directed up- 
wards); bracts resembling the leaves; bracteoles 
resembling the underleaves. Perianths longly ex- 
serted from the bracts, clavate, 1.2—-1.7 mm long x 
0.6—0.8 mm wide, with 10 blunt keels of equal 
size extending halfway or more towards the base 
of the perianth; rostrum 50-100 um long. 


P. striatus is mainly epiphytic, hanging from the boles 
and branches of trees and shrubs, but may more rarely 
grow on rock. Widely distributed and locally abundant 
in montane forests, mostly at altitudes of 1000-1600 m. 
In West Africa known from Cameroon, Ivory Coast 
(Man), Sierra Leone (Loma Mountains) and Guinea 
(Ziama Massif). Present in mountain forests of East 
Africa from about 1000-2000 m, and in South Africa. 
At a cursory glance, P. striatus might be mistaken in the 
field for a Plagiochila, but the resemblance is only in 
size and habit, and even with the naked eye the charac- 


before producing another gynoecium (the peri- teristic striate perianths can be clearly seen. 


SCHIFFNERIOLEJEUNEA Verd. 


Plants 1-3 mm wide, creeping or ascending, brown, occasionally reddish or greenish, rather glossy; 
branches Lejeunea-type, occasionally Frullania-type. Stem cortex brown, dorsal cortical cells (cross- 
section) larger than the ventral cortical and the medullary cells (a hyalodermis absent); medullary cells 
thick-walled; ventral merophyte 4-8 cell rows wide. Leaf lobes wide-spreading when moist, convolute 
and wrapped around the stem when dry, margins entire, apex rounded. Cells somewhat longer than 
wide, trigones cordate; oil bodies coarsely granular, Calypogeia-type, (1—)2—7 per cell. Lobules 0.3—0.5 
the length of the lobe, sometimes reduced, with 1—2 teeth, free margin not inflexed. Underleaves undi- 
vided, with entire margins and a straight or weakly curved insertion line. Vegetative reproduction by 
regeneration from leaf cells. Dioicous or autoicous. Male bracts with hypostatic lobules. Gynoecia 
without innovations (and not producing pseudo-innovations); bract apices acute-acuminate. Perianths 
with 4(—6) inflated-swollen or sharp keels, or perianths + terete. 


A pantropical genus of 14 species. Africa, with nine species, is the centre of diversity for the genus. Of the African 
species, S. madagascariensis (Steph.) Gradst., S. parviloba (Steph.) Gradst. and the mainly Asiatic S. tumida (Nees) 
Gradst. are restricted to the East African Islands, and S. altimontana Vanden Berghen to tropical East African 
mountains. Schiffneriolejeunea is distinct in its typically glossy brown colour, entire-margined leaves with rounded 
apex, leaf cells with cordate trigones and segmented oil bodies. Fertile plants are easily distinguished from most 
other genera of the Ptychanthoideae by the lack of subgynoecial innovations. Schiffneriolejeunea is closely related 
to Mastigolejeunea but, as well as the lack of innovations, it differs from it in the position of the leaves in the dry 
shoot, and in the different colour of the plants (see also notes under Mastigolejeunea). The hypostatic lobules of the 
male bracts differentiate Schiffneriolejeunea from both Acrolejeunea and Mastigolejeunea. 


Literature: Gradstein (1994), Gradstein & Vanden Berghen (1985), Jones (1954d, 1982), Vanden Ber- 
ghen (1948a). 


1. Lobules with 2—3 teeth; underleaves 1.4~—1.6 x as wide as long; plants dioicous ......... 1. S. ferruginea 
1. Lobules with only | tooth; underleaves 1.2—1.3 x as wide as long (exceptionally 1.4 x); plants 
MONROICOUSiOL GUMLOOUS Lids: SMM nF al, BUN. Ae ated tear, eee eer eek. Me tees P4 
2. Plants monoicous; perianths keeled, at least at apex; underleaves cuneate or rounded at base 
2. Plants dioicous; perianths completely eplicate; underleaves auriculate or cuneate at base ................. a 
3. Female bracteoles bidentate at apex; perianths keeled only near apex; plants relatively robust, shoots 
1—2.gamawidesch.. bites. tapi, «eer, 052529, Sete al Be aa ee ices ce eg ee atlcy 5. S. polycarpa 
3. Female bracteoles entire; perianths longly 4—S-keeled; plants relatively slender, shoots usually less 
than‘). sam. wide: ...72:5-..:hads. Geek aes open: ooh ee eat, Sader eet ok! 3. S. occulta 


LEJEUNEACEAE 


277 


4. Plants slender; leaves 0.6—1.0 mm long; stems 0.10—0.15 mm in diameter; underleaf bases cuneate 


(rarely minutely auriculate); ventral merophyte 4—5 cell rows wide ..............:::cesceeeeeeees 2. S. fragilis 
4. Plants robust; leaves (0.9—)1.0—1.3(—1.8) mm long; stems 0.15—0.25 mm in diameter; underleaf bases 
distinctly auriculate; ventral merophyte 6—8 cell rows Wide .............::ceeeeeeseseeeeeeneeeeees 4. S. pappeana 


1. Schiffneriolejeunea ferruginea  (Steph.) 
Gradst., J. Hattori Bot. Lab. 38: 333. 1974; 
Acrolejeunea ferruginea Steph., Hedwigia 34: 
57. 1895; Ptychocoleus ferrugineus (Steph.) 
Steph., Sp. Hepat. 5: 30. 1912. 


Plants reddish-brown or dark brown; shoots pros- 
trate, irregularly pinnate, 4-5 cm long, 2.0—2.5 
mm wide. Stems 0.18—0.20 mm in diameter; ven- 
tral merophyte ca. 10 cell rows wide. Leaves 
closely imbricate, not much elevated when moist; 
lobes ovate, 1.2-1.7 mm long x 0.9-1.4 mm wide, 
gently convex, the dorsal base arched beyond the 
stem, the apex rounded, the ventral margin arched, 
usually forming an angle of about 120° with the 
nearly straight keel; keel extending about 0.3 the 
distance to the lobe apex. Cells in mid-lobe 18—26 
um wide xX 27-35 um long. Lobules inflated 


Fig. 181. Schiffneriolejeunea ferruginea. A: leaf. B: un- 
derleaf. C: female bract. D: female bracteole. A-D: Cam- 
eroon, Dusén 446 (type). (from Vanden Berghen, 1948a, as 
Ptychocoleus ferrugineus). 


proximally and along the keel, the apex and free 
margin with 2-3 (rarely only 1) sharp teeth; lobule 
variable in shape and often more narrowed to a 
subtriangular apex than is shown in Fig. 181. Un- 
derleaves 4-5 x as wide as the stem, broadly obo- 
vate (1.4—1.6 x as wide as long), the apex truncate 
or retuse, narrowly recurved in the middle, the 
base cuneate, the insertion deeply arched. Di- 


oicous. Androecia intercalary on long shoots, 
male bracts of up to 10 pairs. Gynoecia on short 
branches of varying length; bracts and bracteoles 
strongly convex (+ cucullate) so that they cannot 
be flattened without tearing; bracts ca. 2 mm long 
with an acute incurved acumen, the lobule sepa- 
rated from the lobe by a wide sinus without any 
keel, acute; bracteoles widely ovate, margins en- 
tire-sinuose, the apex typically divided to 0.15— 
0.2 into 2 lobes. Perianths pyriform, terete, with 5 
low blunt keels at the apex. 


On trees, shrubs and rocks in rather open places, locally 
abundant. In Africa, known only from the forest regions 
of Cameroon (Buea) and Nigeria (Idanre, Calabar, 
Enugu, Akure Forest Reserve). S. ferruginea is the larg- 
est African species of the genus, and readily recognised 
by its size, dioicous state, lobule with 2—3 teeth, convex 
involucral bracts and wide underleaves. The lobule 
might cause it to be mistaken for an Acrolejeunea, espe- 
cially in male plants, but the thick-walled cortical cells 
of the stem differentiate it from that genus, and when 
fertile, also the hypostatic lobules of the male bracts, 
and gynoecial characters. 


2. Schiffneriolejeunea fragilis Gradst._ et 
E.W.Jones, J. Hattori Bot. Lab. 38: 333. 1974. 


Plants slender, brown, forming loose tufts on bark. 
Shoots sparsely branched, 0.8—1.2(-1.5) mm 
wide. Stems 0.10-—0.15 mm in diameter; ventral 
merophyte 4-5 cell rows wide. Leaves spreading 
and squarrose when moist, when dry decurved 
beneath the shoot, usually brittle and difficult to 
remove entire; lobes oval, 0.6—1.0 x 0.4—0.7 mm. 
Cells in mid-lobe 16-18 um wide x 23-25 um 
long. Lobule often reduced to a fold, with a single 
l-celled tooth. Underleaves obovate, 0.35—0.50 
mm long xX 0.25—0.40 mm wide, 3-5 x as wide as 
the stem, the apex rounded or truncate, the base 
cuneate with the margins not or very slightly auri- 
cled. Dioicous. Androecia on long shoots, bracts 
in 5—10 pairs. Several whorls of leaves transitional 
to the cup-like female involucre. Female bracts 
with lobes and lobules separated only by the sinus 
(lacking a keel), overlapping each other and the 
bracteole to form a cup-like involucre with their 
acute apices spreading widely; bracteoles widely 
oval, contracted to a narrow bifid apex. Bracts and 
bracteoles very fragile and difficult to remove 
entire. Perianths deeply immersed, pyriform, 
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Fig. 182. Schiffneriolejeunea fragilis. A,B: parts of shoots, in ventral view. C: leaf. D-F: underleaves. G: gynoecium with 
young perianth. H-K: female bracts. L: innermost female bracteole. M: female bracteole immediately below innermost 


bracteole. N: perianth. P: cross-section of perianth. Q: perianth cells. 


A-E,G-J,N,P: Sierra Leone, Jones 1517a; F,K-M: 


Gabon, Le Testu s.n. (type). J: [collection not known]. (from Gradstein & Vanden Berghen, 1985). 


terete, completely eplicate or, at most, slightly 
grooved at the apex. 


On tree boles and branches, especially the inner parts of 
the crowns of large trees in rainforest. Widely distrib- 
uted in the rainforest of West Africa from Cameroon to 
Guinea, and in the Congo Basin (Congo, Gabon and 
D.R. Congo); to about 700 m. It appears to be rare in 
East Africa, with records only from D.R. Congo and 
Uganda. When perianths are present, it should be recog- 
nised without difficulty from all other species of Schiff- 
neriolejeunea except S. pappeana, from which it may be 
distinguished by the characters given in the key. The 
brittleness of the leaves, though characteristic, is not a 
constant character of S. fragilis; unbroken leaves may 
be found lower on the shoot, or occasionally none of the 
leaves are fragile. Furthermore, fragile leaves may occa- 
sionally be present in S. pappeana, so this character 
alone cannot reliably separate the two species. 


3. Schiffneriolejeunea occulta (Steph.) Gradst., 
J. Hattori Bot. Lab. 38: 333. 1974; Lejeunea 
(subgen. Acrolejeunea) occulta Steph., Hed- 
wigia 27: 112. 1888; Ptychocoleus occultus 
(Steph.) Steph., Sp. Hepat. 5: 25. 1912. 


Plants brown; shoots 0.8—1.0(—1.2) mm _ wide, 
forming close patches closely adhering to bark or 
growing amongst other bryophytes, irregularly 
pinnate, usually with Lejeunea-type but some- 
times with Frullania-type branches. Stems 0.10— 


0.13 mm in diameter; ventral merophyte 4 cell 
rows wide. Leaves moderately imbricate, spread- 
ing at about 60-80° to the stem, when moist 
slightly elevated, when dry forming a narrower 
angle with the stem but otherwise hardly altered, 
not strongly decurved; lobes oval, 0.45—0.70 mm 
long x 0.30—0.45 mm wide, the base arched across 
but not exceeding the stem, the apex broadly 
rounded, the ventral margin weakly arched and 
almost in line with the weakly arched keel. Cells 
in mid-lobe 14-18 um wide x 25-30 um long. 
Lobules 0.3—0.5 the length of the lobe, the apical 
tooth of (2—)3(-4) cells in line, often incurved 
with free margin. Underleaves rounded-obovate, 
1.2-1.3 x as wide as long, 3-5 x as wide as the 
stem, the base rounded or cuneate, not auricled. 
Autoicous. Androecia on long shoots or on short 
branches, bracts in 3—10 pairs. Female bracts and 
bracteoles larger than the leaves, 0.7—1.2 mm 
long, the bracts with lobes and lobules of almost 
equal length, free for about 0.35 their length, con- 
duplicate, more strongly keeled than in other Afri- 
can species of Schiffneriolejeunea, the apices 
bluntly or sharply pointed, or acuminate; bracte- 
oles oval, narrowed to the truncate or rounded 
entire apex. Perianths immersed or shortly ex- 
serted, pyriform, with long sharp lateral and ven- 
tral keels, which are often irregularly and bluntly 
toothed, and a low dorsal keel. 
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Fig. 184. Schiffneriolejeunea pappeana. A: part of shoot in ventral view. B,C: detached and flattened leaves with normal 
lobules. D: detached and flattened leaf with reduced lobule. E: underleaf. F: apex of female shoot with gynoecium. G,H: 
female bracts and J: bracteole. K,L: female bracts and M: bracteole. N: pair of female bracts. P: detached and flattened 
female bracteole. Q: perianth. R: cross-section of perianth at x—y. S-V: cells of perianths. A,C,K-N,S: Madagascar, Crem- 
ers 1986; B,E,F,P,V: Guinea, Lisowski s.n.; D,G,H,J: Rwanda, De Sloover 19064; Q,R,T: Madagascar, Onraedt 74 M 
2122; U: Madagascar, Onraedt 74 M 8152. (from Gradstein & Vanden Berghen, 1985). 


On bark in exposed situations. Widely distributed and 
locally frequent in the lowland forest districts of West 
Africa, where it has been recorded in Nigeria, Ghana, 
Sierra Leone and Rio Muni; elsewhere, only from 
Congo. S. occulta is the smallest African species of 
Schiffneriolejeunea, and is very distinct in the long 
apical tooth of the lobule, the leaves remaining rela- 
tively flat when dry (not rolled beneath the shoot), the 
female involucre and the sharply keeled perianth. 
Acrolejeunea emergens var. confertissima has similar 
perianths but very different female bracts. The Frulla- 
nia-type branches vary greatly in abundance and are 


rare in some collections. 


4. Schiffneriolejeunea pappeana (Nees) Gradst., 
J. Hattori Bot. Lab. 38: 335. 1974; Phragmi- 
coma pappeana Nees, in Gottsche et al., Syn. 
Hep.: 296. 1845; Lejeunea pappeana (Nees) 
Mitt., J. Linn. Soc., Bot. 7: 167. 1863 "1864"; 
Ptychocoleus pappeanus (Nees) Steph., Sp. 
Hepat. 5: 28. 1912; Archilejeunea pappeana 
(Nees) Sim, Trans. Roy. Soc. South Africa 15: 
51. 1926; Phragmilejeunea pappeana (Nees) 


R.M.Schust., J. Hattori Bot. Lab. 11: 27. 1954. 

Phragmicoma fulva Gottsche, Abh. Naturwiss. Ver. Bre- 
men 7: 350. 1882; Lejeunea fulva (Gottsche) Steph., 
Hedwigia 29: XV, 10 “Acro-Lejeunea”. 1890, nom. il- 
leg. [non Spruce 1884]; Acrolejeunea fulva (Gottsche) 
Pearson, Christiania Vidensk.-Selsk. Foérhandl. 1892 
(8): 4. 1892; Prychocoleus fulvus (Gottsche) Steph., Sp. 
Hepat. 5: 29. 1912. 

Lejeunea borgenii Steph., Hedwigia 29: XIV, 10 "Acro- 
Lejeunea", 133 "Acro-Lejeunea". 1890; Acrolejeunea 
borgenii Steph., Hedwigia 29: 10. 1892; Ptychocoleus 
borgenii (Steph.) Steph., Sp. Hepat. 5: 31. 1912. 

Ptychocoleus quintasii Steph., Sp. Hepat. 5: 28. 1912. 

Plants brown, sometimes with an olive-green or 

blackish tinge; shoots 1.5—3.5(—6.0) cm long and 


mm in diameter; ventral merophyte 6-8 cell rows 
wide. Branching irregular, mostly Lejeunea-type, 
occasionally Frullania-type. Leaves imbricate, 
spreading-squarrose when moist, incurved when 
dry; lobes ovate-elliptical, (0.9—)1.0—-1.3(-1.8) 
mm long xX (0.55—)0.70-0.85(-1.2) mm_ wide. 
Cells in mid-lobe 15-20 um wide x 18-28 um 
long. Lobules + rectangular, 0.4—0.5 the length of 
the lobe, inflated, with 1 obtuse apical tooth, or 
apex rounded. Underleaves obcuneate, 1.2—1.3 x 
as wide as long, apex truncate or retuse, the base 
distinctly auriculate. Dioicous. Androecia on long 
shoots, of 4-10(—12) pairs of bracts. Several 
whorls of leaves transitional to the cup-like fe- 
male involucre. Female bracts with lobes and lob- 
ules separated only by the sinus (Keel lacking), 
overlapping each other and the bracteole to form a 
cup-like involucre with their acute apices spread- 
ing widely; bracteoles obovate to obovate- 
spathulate, contracted to a narrow bifid apex. 
Perianths deeply immersed in the bracts, pyriform, 
terete, eplicate or at most slightly grooved at the 
apex. 

Forming small mats or intermixed with other bryo- 
phytes on the trunks, branches, twigs and roots of trees 
and shrubs in shaded or exposed situations, usually 
montane and above 1000 m. Known in West Africa only 
from Cameroon, Guinea, Sao Tomé, Annobén and 
Bioko. In contrast, it is widely distributed in the moun- 
tains of eastern and southern Africa and in the East 
African Islands. S. pappeana is variable, the variation 
described in Gradstein & Vanden Berghen (1985). It 
resembles S. fragilis in most respects but is larger in all 
its parts, is not markedly brittle (but see notes under S. 
Jragilis), the underleaves are distinctly auriculate at the 
base, and the ventral merophyte is 6—8 cell rows wide 
(4-5 rows in S. fragilis). 


5. Schiffneriolejeunea polycarpa (Nees) Gradst., 
J. Hattori Bot. Lab. 38: 335. 1974; Junger- 
mannia polycarpa Nees, in Martius, Fl. Bras. 
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1: 350. 1833; Ptychocoleus polycarpus (Nees) 
Trevis., Memorie Real. Ist. Lombardo Sci. 
Mat. Nat., ser. 3, 4: 405. 1877. 


Phragmicoma amplectens Steph., Bot. Jahrb. Syst. 8: 86. 
1886; Ptychocoleus amplectens (Steph.) Steph., Sp. 
Hepat. 5: 22. 1912. 

Phragmicoma molleri Steph., Bot. Jahrb. Syst. 8: 86. 1886; 
Ptychocoleus molleri (Steph.) Steph., Sp. Hepat. 5: 29. 
1912; Phragmilejeunea molleri (Steph.) R.M.Schust., 
Bryologist 64: 162. 1961. 

Ptychocoleus africanus Steph., Sp. Hepat. 5: 30. 1912. 

Acrolejeunea orchidae Pearson, Natuurw. Tijdschr. 4: 122. 
1922; Ptychocoleus orchidae (Pearson) Demaret, Bull. 
Jard. Bot. Etat Bruxelles 16: 304. 1942. 


Plants red-brown or dark brown, procumbent, 
adhering to the substratum with bunches of rhiz- 
oids, irregularly and shortly pinnate with ascend- 
ing short fertile branches. Shoots 1.3—1.7(-2.3) 
mm wide. Stems 0.10—0.16(—0.18) mm in diame- 
ter. Leaves densely imbricate, not much elevated 
when moist; lobes 0.75—1.2 mm long x 0.55—0.9 
mm wide, oval or ovate, gently convex, the apex 
usually broadly rounded (sometimes narrowly 
rounded), the ventral margin gently arched, 
forming a wide sinus with the keel, which itself is 
gently arched, extending 0.3-0.4 the distance to 
the lobe apex. Cells in mid-lobe 13-19 um wide x 
20-27 um long. Lobules inflated proximally and 
towards the keel, the apical tooth 2-celled, trian- 
gular (rarely 3-celled and incurved), on its proxi- 
mal side forming a sharp angle of 90—120° with 
the free margin, the free margin arched, some- 
times with a blunt angle (but hardly a tooth) be- 
tween the apical tooth and the middle of the mar- 
gin. Underleaves obovate, wider than long, 1.2- 
1.3(-1.4) X as wide as long, the apex truncate or 
retuse, the base cuneate, margins plane. Autoicous 
or paroicous. Androecia on long shoots or on 
short lateral branches, (occasionally in bracts be- 
low a gynoecium), bracts in 3-15 pairs, 2 an- 
theridia per bract. Several whorls of leaves transi- 
tional to the cup-like female involucre. Female 
bracts with both lobes and lobules acute or acumi- 
nate, not Keeled, the lobules lanceolate, united 
with the lobe for about 0.5—0.75 their length; 
bracteoles nearly as long as the female bracts, 
oval, sharply incised at the apex into 2 acuminate 
lobes, occasionally asymmetric with one lobe 
much reduced. Perianths immersed in the bracts or 
very slightly exserted, pyriform, terete, with 5 
blunt keels at the apex, extending not more than 
about 0.35 the length of the perianth. 


On tree boles and branches, often in exposed places, 
widely distributed in the forest districts of West, East, 
central and southern Africa. In West Africa, there are 
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Fig. 185. Schiffneriolejeunea polycarpa. A: habit. B: part of shoot in ventral view. C: apex of shoot with gynoecium. D: 
intercalary androecium. E,F: leaves. G: leaf cells. H: stem cross-section, showing larger dorsal epidermal cells. J,L: female 
bracts. K: female bracteole. M,N: perianths. A-F,J-N: Dem. Rep. Congo - Symoens 13685 (A,D). Symoens 12963 (B,C); 
Symoens 13701a (E,F). Symoens 9776a (J-N). G,H: Uganda, Wigginton 8407b. (A-F,J-N from Vanden Berghen, 1972b, as 


Phragmilejeunea molleri; GH drawn by M.J.Wigginton). 


records from Nigeria, Ghana, Sierra Leone, Guinea, 
Bioko and Sao Tomé. It is chiefly lowland, though it has 
been recorded to 1500 m in Sierra Leone and 1600 m in 
Tanzania. The smaller size, single tooth on the lobule 
and different female bracts (which are convolute but not 
cucullate) will separate S. polycarpa from S. ferruginea. 


The cuneate underleaf bases and keeled perianths will 
differentiate it from S. pappeana. In the absence of 
perianths, it is more likely to be confused with S. fragi- 
lis, though the latter species has fragile, often more 
strongly squarrose leaves. Androecia sometimes cannot 
be found. 
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THYSANANTHUS Lindenb. 


Thysananthus is closely allied to Mastigolejeunea, from which it differs chiefly in the lack of enlarged 
dorsal cortical cells of the stem (cross-section), and in the dentate underleaves, perianth keels, female 
bracts, bracteoles and, to a lesser degree, leaves. Some species also differ in the pycnolejeuneoid inno- 
vations (though not 7: spathulistipus), and in the insertion of the underleaf extending on to a lobule. It is 
distinguished from Ptychanthus, which also has dentate underleaves, by the Lejeunea-type branching 
(Frullania-type in Ptychanthus), and by the 3-keeled perianths (10 keels in Ptychanthus). 


A pantropical genus of about 10 species. The pantropical T. spathulistipus (Reinw. et al.) Lindenb. is the only spe- 
cies of the genus confirmed from Africa, having a disjunct distribution mainly in the tropical regions of West Africa 
and East African Islands. A second species, T. africanus (Sim) S.W.Arnell, has been described from South Africa, 
but its taxonomic status is yet to be clarified. 


Literature: Gradstein (1994), Thiers & Gradstein (1989), Vanden Berghen (1950a). 


Fig. 186. Thysananthus spathulistipus. A,B: stem leaves. C,D: underleaves. E,F: female bracts (from different plants). 
G,H: female bracteoles. J,K: perianths. A,C,E: Dem. Rep. Congo, Bequaert 6504; B,D,H,K: Nigeria, Jones 44. F,G,J: 
Nigeria, Jones 174B. (from Vanden Berghen, 1950a). 


1. Thysananthus spathulistipus (Reinw. ef al.) 
Lindenb., in Gottsche et al., Syn. Hep.: 287. 
1845; Jungermannia spathulistipa Reinw. et 
al., Nova Acta Acad. Caes. Leop. Carol. Nat. 
Cur. 12: 212. 1824; Lejeunea spathulistipa 
(Reinw. et al.) Mitt., J. Proc. Linn. Soc., Bot. 
5: 109. 1861; Thysanolejeunea spathulistipa 
(Reinw. et al.) J.B.Jack et Steph., Bot. Cen- 
tralbl. 60: 104. 1894. 

Lejeunea triquetra Mitt., J. Proc. Linn. Soc., Bot. 7: 167. 
1863 "1864"; Thysananthus triquetrus (Mitt.) Steph., 
Sp. Hepat. 4: 783. 1912. 


Plants dark brown; fronds to 4 cm long, with mi- 
crophyllous basal stolons; shoots 1.5—2.5 mm 
wide. Stems about 0.15—0.20 mm in diameter, 
cortical cells not differentiated from medullary 
cells; ventral merophyte 8-10 cell rows wide. 
Leaves imbricate, to 1.5 mm long; lobes oblong- 
ovate, the base arching across and slightly ex- 
ceeding the stem, the apex varying from obtuse to 
widely pointed and shortly apiculate, entire or 
with a few distant obscure teeth, more strongly 
toothed near a gynoecium, ventral margin usually 


Thysananthus monoicus Steph., Sp. Hepat. 4: 783. 1912. 
Mastigolejeunea tarkwana Pearson, Ann. Crypt. Exot. 4: 
63791931. 


inflexed and merging with the lobule, appearing 
concave in situ but weakly arched or almost 
straight when flattened. Cells in mid-lobe 18—25 
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um wide x 20—25(—30) um long, with bulging, 
cordate trigones and intermediate thickenings. 
Lobules with a short apical tooth of 2 cells, and a 
well-marked 1-celled tooth on the inrolled free 
margin. Underleaves 2.5-4.0 x as wide as the 
stem, imbricate, longer than wide, the apex wide, 
retuse, distantly and rather irregularly dentate, the 
margins often reflexed, the base on one side 
abruptly expanded to form an auricle which over- 
lies and is connate with the proximal part of the 
lobule. Autoicous. Androecia on lateral branches 
which may continue vegetative growth, bracts in 
4-6 pairs, the lobules hypostatic, 2 antheridia per 
bract. Gynoecia with 1—2 lejeuneoid innovations, 


more strongly retuse or shortly 2-lobed, strongly 
dentate. Perianths oblong, ca. 1.8 mm Jong x 0.9 
mm wide, with 3 long wide keels, which are ir- 
regularly denticulate distally, the apex truncate; 
rostrum very short. 


Epiphytic on trees and shrubs, including branches in the 
crowns of large trees in lowland rainforest. Apparently 
rather rare, though can be locally abundant in the tree 
canopy. Most African records are from West Africa, 
found from Cameroon to Sierra Leone and Rio Muni. 
Elsewhere in Africa, known from the Congo Basin, 
eastern D.R. Congo, and the East African Islands, but 
not yet detected in mainland East Africa. T. spathulis- 
tipus is morphologically quite variable, especially in the 


dentition, but should not be confused with any other 
African species, at least under the microscope. The 
dentition is most pronounced in and near the gynoecia, 
where it can be seen with a hand lens. The union of the 
base of the underleaf with a lobule is unique in the Le- 
jeuneaceae so far as is known, and is probably a good 
generic character. 


which are frequently quickly fertile so as to pro- 
duce a row of 24 inflorescences; bracts oval, 
acute, dentate in their distal 0.5, the lobules about 
0.5 as long, sharply dentate; bracteoles resembling 
the underleaves but longer, spathulate, strongly 
keeled, the margins widely reflexed, the apex 


subfam. LEJEUNEOIDEAE 
tribe BRACHIOLEJEUNEAE 


Plants pale- to deep green to brown or blackish, prostrate, ascending or pendent, not dendroid. 
Stems thin to relatively robust; ventral merophyte 2-8 cell rows wide (rarely more). Branching Le- 
jeunea-type or Frullania-type, flagelliform branching absent. Leaf insertion long, J-shaped. Apex of 
lobules with hyaline papilla entally displaced. Ocelli present in a few taxa. Underleaves undivided. Di- 
oicous, autoicous or paroicous. Male bracteoles present throughout the spike or restricted to the base, 
male bract lobules large, hypostatic, or smaller and epistatic. Gynoecia with 0-2 pycnolejeuneoid inno- 
vations. Perianths with 0-2 ventral keels. Seta articulate, of 16 outer rows of cells and 4 inner rows. 
Capsule valves remaining suberect after dehiscence, pale, inner and outer layers with + nodulose cell- 
wall thickenings, brownish sheath of thickening lacking on inner valve. Elaters usually 34 per capsule, 
upper ends attached to valve margins only, pale, spirals rudimentary. Spores elongate-rectangular, with 
rudimentary rosettes. Key to genera p. 239. 


There are nine genera and about 35 species of the Brachiolejeuneae worldwide, with five genera in sub-Saharan 
Africa. Most of the species grow in shaded, moist habitats. 


Literature: Gradstein (1994), Schuster (1980a). 


DICRANOLEJEUNEA R.M.Schust. 


Plants green or brown, producing both Frullania-type and Lejeunea-type branches. Stems with cortical 
cells larger than the medullary cells (hyalodermis present), in about 10 rows, the medullary cells all 
thin-walled or, in D. axillaris (not African), the outer cortical cells thick-walled; ventral merophyte 2(— 
3) cell rows wide. Leaves usually + acute or apiculate at apex, and obscurely dentate, at least near gynoe- 
cia, Cells with triangular or indistinctly cordate trigones, intermediate thickenings sometimes present, 
the walls pale brown. Oil bodies segmented. Underleaves rounded, entire, with a 3-stratose attachment. 
Gynoecia with 1—2 innovations, pycnolejeuneoid in African taxa; bracts with lobules greatly reduced. 
Perianths dorsally plane, without or with a weak median keel, + winged and/or laciniate around the 
sides and apex, ventrally + inflated, 1- or 2-angled or weakly keeled. 


A small, pantropical genus which is well defined, despite the need to qualify several of its most obvious characters 
as ‘usually’, but some of the specific distinctions are slight and need further elucidation. The genus resembles 
Marchesinia in the + compressed perianths with twin innovations and often brown colour, but the undifferentiated 
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stem cortical cells and the wider ventral merophyte separate the latter genus. Dicranolejeunea has also been con- 
fused with both Caudalejeunea and Lopholejeunea because of the + compressed, winged perianth, but species of the 
latter two genera lack subgynoecial innovations, and the cells have homogeneous oil bodies. The frequency of ter- 
minal (Frullania-type) branches varies greatly in Dicranolejeunea, even in different collections of the same species, 
and they may not be present in small samples consisting of only a few shoots. 

Kruijt (1988) transferred all the species of Dicranolejeunea, except D. axillaris, into the genus Acanthocoleus 
R.M.Schust., thereby making Dicranolejeunea a monospecific neotropical genus. However, the differences between 
the genera are small, and a subgeneric status for Acanthocoleus seems to be adequate; it had also previously been 
recognised as a subgenus of Dicranolejeunea. Kruijt recognised two species amongst the African plants with spe- 
cialised androecia borne on short lateral branches - Acanthocoleus madagascariensis (Steph.) Kruijt and A. aber- 
rans (Lindenb. et Gottsche) Kruijt. He placed many of the African collections into A. aberrans, including most of 
those cited by Jones (1970) under D. madagascariensis. However, I am unable to distinguish between these two 
species in Africa, and in the characteristics of the perianth, the African plants disagree with A. aberrans as described 
by Kruijt, and agree with D. madagascariensis. 1 consider, therefore, that it is still uncertain whether A. aberrans 


occurs in Africa, and prefer to retain my treatment (in Jones, 1970). 


Literature: Gradstein (1994), Jones (1970), Kruijt (1988), Vanden Berghen (1953a). 


1. Antheridia borne singly in lobules of unmodified foliage leaves .................::0c008 1. D. chrysophylla 
1. Antheridia borne in specialised bracts with reduced lobes which form androecia on short lateral 


DEANGRES s. .vce hres ee eee eee ee ee 


1. Dicranolejeunea’ chrysophylla (Lehm.) 
Grolle, Trans. Brit. Bryol. Soc. 5: 69. 1966; 
Jungermannia chrysophylla Lehm., Linnaea 9: 
423. 1835; Lejeunea chrysophylla (Lehm.) 
Gottsche et al., Syn. Hep.: 330. 1845; 
Marchesinia chrysophylla (Lehm.) Steph., Sp. 
Hepat. 5: 143. 1912; Archilejeunea chryso- 
phylla (Lehm.) Sim, Trans. Roy. Soc. South 
Africa 15: 54. 1926; Acanthocoleus chryso- 
phyllus (Lehm.) Kruijt, Bryophyt. Bibl. 36: 
62. 1988. 

Brachiolejeunea natalensis Sim, Trans. Roy. Soc. South 


Africa 15: 55. 1926; Dicranolejeunea natalensis (Sim) 
S.W.Arnell, Bot. Notiser 114: 400. 1961. 


Plants very similar to D. madagascariensis in the 
characters of the shoot, branching, stem and 
leaves, but differing in its fertile structures. An- 
theridia borne singly in the lobules of young, un- 
modified leaves which are not recognisably dif- 
ferentiated as bracts. The antheridia are usually 
borne by the basal leaves of subgynoecial innova- 
tions, but they are sometimes on leaves towards 
the apex of a shoot which has no connection with 
any other inflorescence. Lobules of female bracts 
shortly free at the apex. Perianths with narrow, 
almost obsolete wing, with only 1-3 laciniae on 
either side. 


In thin sheets on the bole of a large tree, Mann’s Spring, 
Mt. Cameroon, 2260 m (Jones 294); also reported from 
Ivory Coast. Elsewhere, local in eastern and southern 
Africa. There is some evidence that D. chrysophylla 
tends to occur at higher altitudes and, in South Africa, in 
more temperate climates than D. madagascariensis. The 
only reliable difference between D. madagascariensis 
and D. chrysophylla lies in the androecia, though the 


ees Se ore noe 2. D. madagascariensis 


perianths of D. chrysophylla are usually only narrowly 
winged; it is, however, possible to find perianths in D. 
madagascariensis which are just as narrowly winged. 
Unfortunately in both D. madagascariensis and D. 
chrysophylla the androecia are somewhat difficult to 
find. In D. madagascariensis they are sometimes borne 
a long way from the gynoecia, and by the time the peri- 
anths are mature, they are old and decayed. In D. 
chrysophylla, the antheridia also disappear very quickly, 
so that it may be possible to find them only in very 
young innovations. Moreover, protozoa which may be 
mistaken for antheridia are often present in the lobules. 


2. Dicranolejeunea madagascariensis Steph., 
Sp. Hepat. 5: 158. 1912; Lejeunea madagas- 
cariensis Gottsche, Abh. Naturwiss. Ver. 
Bremen 7: 352. 1882, hom. illeg. 

Plants soft in texture, dark green or brown, ir- 

regularly branched with many Lejeunea-type 

branches and a few Frullania-type branches; 
shoots 1.0-1.5 mm wide. Stems 0.10—0.12 mm in 

diameter. Leaves loosely imbricate, 0.75—1.1 mm 

long x 0.5—0.7 mm wide; lobes ovate, the dorsal 

base arching across the stem, the apex apiculate, 
shortly acuminate or rounded, inflexed, margins 
entire or toothed towards apex. Cells in mid-lobe 
hexagonal-elongate, ca. 24 um wide x 24-30 um 
long. Lobules when well developed about 0.35 the 
length of the lobe, inflated proximally and along 
the keel, keel strongly arched, forming an angle of 
around 120° with the arched ventral margin, with 

2 variably developed teeth, the proximal tooth 

sometimes obscure, the apical tooth often of 2 

cells, the free margin incurved proximal to the 

second tooth, hyaline papilla ental near apex of 
apical tooth. Underleaves 2.5—3.5 x as wide as the 
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Fig. 187. Dicranolejeunea chrysophylla. A: shoot with gynoecium and some underleaves removed, in ventral view. B,C: 
leaves. D: apex of lobule. E: cells in mid-leaf. F: stem cross-section. G: female bracts. H: female bracteole. J: lobule of 


female bract. K: female bracts and bracteole. L: apex of perianth. M,N: perianths. 


A: Uganda, Hedberg 339a; B-E,M: 


South Africa, Ecklon s.n. (type); F,K,N: South Africa, Sim 7696 (type of Brachiolejeunea natalensis), G,H,J,L: Cameroon, 
Jones 394 p.p. Dicranolejeunea madagascariensis var. obtusifolia. P: leaves and underleaf. Q: leaf. R: apex of lobule 
(inner face) showing ental hyaline papilla. S: female bracts and young perianth. P-S: Nigeria, Jones 9//B p.p. (type). (A- 
J,L.M from Kruijt, 1988, as Acanthocoleus chrysophyllus; K,N-S from Jones, 1970). 


stem, cuneate and somewhat decurrent at the base, 
the apex rounded, the margin plane. Autoicous. 
Androecia on short lateral branches of 2—15 pairs 
of closely imbricate bracts, often remote from the 
gynoecia, 2 antheridia per bract. Gynoecia with 1— 
2 pycnolejeuneoid innovations; bracts oval, acute 
or obtuse, mostly coarsely dentate; bracteoles with 
broadly rounded or slightly retuse apex. Perianths 
subcompressed, pyriform, 0.7-0.9 mm long x 
0.40.6 mm wide, the apex truncate or slightly 
cordate, dorsally plane or concave, ventrally in- 
flated and either obtusely 2-angled or narrowed 
towards the apex to a sharp median keel, the sides 


and the apex of the perianth with a wing which 
may be only 1-2 cells wide, or broad and lacini- 
ate; sometimes also a few smal] laciniae on the 
apex of the ventral keel. 


On boles of trees or on rocks in forest, montane (1 100— 
1350 m). Apparently rare in West Africa, with records 
from Cameroon, Nigeria, Sierra Leone and Guinea. D. 
madagascariensis is widely distributed, though perhaps 
never abundant, in the East African mountains, at alti- 
tudes of 1000-1900 m; also found in Madagascar and 
the Mascarenes. D. madagascariensis is variable in such 
characters as the development of perianth keels and 
wings, in the shape of the leaf apex and in leaf dentition. 
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Fig. 188, Dicranolejeunea madagascariensis. A-E: leaves, F: cells in mid-leaf. G: reduced lobule. H: lobule. J: under- 
leaves On stem, indicating the ventral merophyte 2 cell rows wide (cell rows marked by dashed lines). K: stem cross- 
section, L,M: female bracts. N: lobule of female bract. P: bracts, bracteole and perianth. Q: teeth of perianth wing. R.S: 
perianths, A,E,G,J,P-R: Madagascar, Hildebrandt 1860 (neotype); B,C.H.K: Madagascar, Benoist s.n.; D.S: Cameroon, 
Bystrdm sn. (D,S assigned to Acanthecoleus aberrans in Kruijt, 1988); F: Réunion, Een 247/a; L-N: Mauritius, Onraedt 7] 
MA 257a, (A,D,E,P,S from Jones, 1970; B,C.F-N,Q.R from Kruijt, 1988). 


Key to the varieties of D. madagascariensis 2a. Dicranolejeunea madagascariensis — var. 
madagascariensis 

Most leaves apiculate or acuminate; most gynoe- Though variable, var. madagascariensis is rela- 

Cia-with 2 initio vations 4.4. Aik. eects tively easily distinguished by the acuminate or 


sosaapengesaepesneaeeneneessees 20. War, madagascariensis apiculate leaf apices and, when fertile, by the usu- 


Most leaves with obtusely rounded apex (acute — ally paired innovations. 
only near gynoecia); most gynoecia with | in- Apparently local in West Africa, with records only from 
novation; female bracts often obtuse .............. Cameroon, Sierra Leone and Guinea. Widespread but 
2b. var. ebtusifolia local in topical East Africa. 
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2b. Dicranolejeunea madagascariensis var. ob- 
tusifolia E.W.Jones, Trans. Brit. Bryol. Soc. 
6: 75. 1970. 
This taxon differs from var. madagascariensis in 
the following characters: plants with most leaves 
having a broadly rounded apex, not inflexed, 
though sometimes (especially below gynoecia) a 
few leaves acute or indistinctly apiculate; gynoe- 
cia mostly with only 1 pycnolejeuneoid innova- 
tion; bracts often obtuse; perianths generally 
bearing only a few laciniae near the apex of the 
ventral surface, but not keeled. 


Creeping over bark. Northern Nigeria, ca. 600 m (but 
this collection assigned by Kruijt to Acanthocoleus 
chrysophyllus). Var. obtusifolia is so different in ap- 
pearance from var. madagascariensis that it might not 
be immediately recognised as belonging to the same 
genus. The differences are, however, all quantitative, 
and it agrees with the type in all essential structural 
details, and may merely be a xeromorphic form induced 
by relatively warm dry habitats. 


E.W.Jones (1970) cited three collections of D. mada- 
gascariensis var. obtusifolia, two of which were placed 
by Kruijt (1988) in Acanthocoleus aberrans and one in 
A. chrysophyllus. 


ODONTOLEJEUNEA (Spruce) Schiffn. 


Notable features of Odontolejeunea are the strongly toothed leaves, the hyalodermis of thin-walled 
cells, and the branches diverging very widely, often at right angles, from the stem. 


A small genus of three species, all occurring in the neotropics, with O. /unulata also in Africa. 


Literature: Gradstein (1994), Teeuwen (1989), Vanden Berghen (1963). 


1. Odontolejeunea lunulata (F.Weber) Schiffn., 
in Engler & Prantl., Natiirl. Pflanzenfam. 1(3): 
128. 1893; Jungermannia lunulata F.Weber, 
Hist. Muse. Hep. Prodromus: 33. 1815; Le- 
jeunea lunulata (F.Weber) Nees in Gottsche et 
al., Syn. Hep: 326. 1845. 


Jungermannia tortuosa Lehm. et Lindenb., in Lehmann, 
Nov. Min. Cogn. Stirp. Pugillus 4: 50. 1832; Lejeunea 
tortuosa (Lehm. et Lindenb.) Gottsche et al., Syn. 
Hep.: 327. 1845; Odontolejeunea tortuosa (Lehm. et 
Lindenb.) Steph., Sp. Hepat. 5: 171. 1912. 

Lejeunea sieberiana Gottsche, in Gottsche et al., Syn. Hep.: 
328. 1845; Odontolejeunea sieberiana (Gottsche) 
Schiffn., in Engler & Prantl, Natiirl. Pflanzenfam. 1(3): 
128. 1893. 

Odontolejeunea sieberiana var. africana Steph., Hedwigia 
31: 171. 1892, nom. inval. 

Phragmicoma palisotii Taylor ex Mitt., J. Linn. Soc., Bot. 
22: 324. 1886 "1887", nom. nud. ("palisoti"). 

Odontolejeunea mauritiana Steph., Sp. Hepat. 5: 172. 1912. 

Odontolejeunea thomeensis Steph., Sp. Hepat. 5: 174. 1912. 


Plants brown; shoots 1.5—2.5(—3.2) mm _ wide, 
closely applied to the substratum, with Lejeunea- 
type branches at right angles to the main axis. 
Stems 0.12—0.16 mm in diameter, with ca. 10-12 
rows of thin-walled cortical cells surrounding 
thick-walled medullary cells; ventral merophyte 2 
cell rows wide. Leaves laxly imbricate and 
spreading widely from the stem, when moist ele- 
vated above the plane of the stem; lobes 1.5—1.8 
mm long x 1.0-1.4 mm wide, ovate to almost 
semicircular, the ventral margin often incurved, 


with 10-12 sharp teeth around the dorsal margin 
and apex, and a further 24 teeth on the ventral 
margin. Cells rather uniform throughout the leaf, 
nearly isodiametric, in mid-lobe 24-30 um wide, 
trigones (and intermediate thickenings) usually 
sharp, triangular or somewhat convex; oil bodies 
Massula-type, 6-30 per cell. Lobules about 0.35 
the length of the lobe (but sometimes greatly re- 
duced), about as wide as long, inflated towards the 
keel and proximally, the strongly arched free mar- 
gin flat, with usually 3 incurved 2-celled teeth 
(including the apical tooth). Underleaves about 3 
x as wide as the stem, circular, the insertion very 
deeply arched, the margin + reflexed, often 
weakly dentate, often expanded around the inser- 
tion and prolonged somewhat so as to form auri- 
cles, a conspicuous adhesive rhizoid disc at the 
centre of the insertion of many underleaves. 
Autoicous. Androecia of 3—6 pairs of bracts on 
short lateral branches, 2 antheridia per bract. Gy- 
noecia with 1! pycnolejeuneoid innovation, di- 
verging at a wide angle; bracts resembling the 
leaves, but with a very small lobule; bracteoles 
oval, weakly dentate. Perianths  triangular- 
compressed, ca. 1.2 mm long x 0.8 mm wide, 
with a narrow laciniate wing around the apex and 
sides, ventrally inflated but hardly carinate. 


Epiphyllous; rarely on twigs and bark. Rare but locally 
abundant in West Africa, and chiefly montane at alti- 
tudes of 1000-1600 m, but also occurring at lower alti- 
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tudes. Recorded from Cameroon, Nigeria, Ivory Coast, 
Sierra Leone, Rio Muni, Sao Tomé and Principe. It is 
widespread in central and east tropical Africa and the 
East African Islands. O. lunulata was first collected by 
Palisot de Beauvois in about 1787 in the neighbourhood 
of Warri in Nigeria, probably from swamp forest. The 
scarcity of modern records from lowland forest may be 
due either to the destruction of most of the lowland 
forest or to the failure of recent collectors to penetrate 


moist forest. I have seen one small colony amongst my 
own collections of epiphylls from lowland rainforest in 
Nigeria. The plant is very distinctive, and is unlikely to 
be confused with other species. It is one of the larger 
epiphyllous liverworts, comparable in size with only 
Caudalejeunea spp. or Ceratolejeunea spp, but recog- 
nisable even with the naked eye by the many branches 
at right angles to each other, thus giving the specific 
name tortuosa. 


Fig. 189. Odontolejeunea lunulata. A: shoot with gynoecium, in ventral view. B: leaf. C: lobe cells. D: margin of lobule. 
E: stem cross-section. F: disc of cells at base of underleaf. G: androecium ventrally hidden behind leaf. H: perianth. A-G: 
Dem. Rep. Congo, Bequaert 8079; H: Guinea, Schnell 2958. (from Vanden Berghen, 1963). 


STICTOLEJEUNEA (Spruce) Schiffn. 


Plants rather small, dark or blackish-green; shoots very flat, branching irregular, Frullania-type or Le- 
jeunea-type. Stems rigid, cortical cells in 1-3 layers, similar in size or smaller than medullary cells; 
ventral merophyte 4—18 cell rows wide. Leaf lobes with small, evenly-thickened cells, and with numer- 
ous ocelli scattered all over the lamina. Perianths strongly compressed, deeply cordate at the apex. 


A pantropical genus of three species, one of which occurs in Africa. The scattered ocelli are unique in the Bra- 
chiolejeuneae and the genus has no close relatives other than, perhaps, the neotropical genus Neurolejeunea, in 
which the ocelli, if present, form a row. It is also very distinct in its flattened appearance, the small thick-walled 
cells, and the auricled perianths. The species are rather inconspicuous and likely to have been much overlooked. 


Literature: Gradstein (1985, 1994), Jones (1976), Vanden Berghen (1950b). 


1. Stictolejeunea balfourii (Mitt.) E.W.Jones, J. 
Bryol. 9: 50. 1976; Lejeunea balfourii Mitt., 
Phil. Trans. Roy. Soc. London 168: 398. 1878; 


Symbiezidium balfourii (Mitt.) Steph., Sp. 
Hepat. 5: 99. 1912. 
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Fig. 190. Stictolejeunea balfourii var. balfourii. A,B: shoots in ventral view (ocelli not shown). C: leaf showing ocelli. D: 
lobe cells and ocelli. E: lobule. F: androecium. G: female bracteole. H: female bract. J: perianth (ocelli not shown in G,H,J). 
A,E,F: Rodrigues, Balfour s.n.; B,G-J: Ivory Coast, Chevalier 17; C.D: Ivory Coast, Assel 998. (C,D drawn by O. Van de 
Kerckhove; others from Vanden Berghen, 1950b, as S. africana). 


Stictolejeunea africana Vanden Berghen, Bull. Jard. Bot. 
Etat Bruxelles 20: 15. 1950. 


Plants blackish-green, with a characteristic greasy 
appearance; shoots irregularly branched, 1.0—1.5 
mm wide, flat and closely appressed to bark. 
Stems thin, ca. 0.1 mm in diameter; ventral mero- 
phyte 4 cell rows wide. Leaves spreading at right 
angles to the stem, imbricate, ovate to oblong, 
0.7-1.0 mm long x 0.5—0.6 mm wide, the dorsal 
base arching across the stem and sometimes ex- 
ceeding it, the apex rounded, the ventral margin 


nearly straight. Cells varying little throughout the 
lobe, 10-15 um wide, the walls thin or evenly 
thickened, without trigones, the apex of the lobe 
frequently bordered with a single row of thin- 
walled hyaline cells ca. 10 um wide x 20-30 um 
long; ocelli numerous, ca. 25—5SO scattered in the 
lobe, 20 um wide. Lobules very small, to 0.25 the 
length of the lobe (but often much reduced), ob- 
long, with an ill-defined tooth at the outer angle 
(often almost absent). Underleaves orbicular, 3—5 
x as wide as the stem, sometimes with a few 
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ocelli, often bordered with hyaline cells. Auto- 
icous. Androecia usually on short lateral branches, 
rarely on a longer branch, and rarely on a short 
pycnolejeuneoid subgynoecial innovation, bracts 
in 1-4 pairs, 2 antheridia per bract. Gynoecia on 
very short lateral branches; bracts and bracteoles 
oval, smaller than the leaves; innovation lacking 
or 1 short pycnolejeuneoid innovation present. 
Perianths compressed, obcordate, ca. 0.8—0.9 mm 
long x 0.5—0.6 mm wide, expanded at the apex 
into 2 large rounded wings which are 0.3—0.4 mm 
across, thus the apex very deeply cordate and 0.8— 
0.9 mm wide across the wings; perianth including 
wings 1.0—1.3 mm long. Ocelli scattered in bracts, 
bracteoles and perianths. 


On bark, especially hard smooth bark of poles and large 
lianes, and on exposed roots, usually very close to the 
ground and in deep shade. All my own collections are 
from primary forest. Frequent in the lowland rainforest 
of West Africa: Cameroon, Nigeria, Ghana, Ivory 
Coast, Sierra Leone and Rio Muni. Elsewhere in Africa, 
there are records from the Central African Republic and 
the Mascarenes, but none from East Africa. This re- 
markable species has evidently been consistently over- 
looked by most collectors, although it is quite common 
in many districts and can be recognised even with the 
naked eye once its characteristic facies, conferred by its 
peculiar colour, flatness and habit, have been recog- 
nised. Gradstein (1985) recognised two varieties: var. 
bekkeri confined to South America, and var. balfourii, 
pantropical. The above description is made from Afri- 
can plants. 


subfam. LEJEUNEOIDEAE 
tribe LEJEUNEAE 


Plants usually small, pale-, mid- or deep green, sometimes brown, rarely reddish. Stems usually thin, 
with or without a hyalodermis; ventral merophyte 2 cell rows wide, rarely wider. Branches almost ex- 
clusively Lejeunea-type; Frullania-type lacking. Leaf insertion long and J-shaped (but very short in 
Haplolejeunea). Cells usually + isodiametric; ocelli present or absent. Lobules usually with only 1 (api- 
cal) tooth and with the hyaline papilla attached to a marginal cell proximal or distal to the apical tooth 
(neither proximal nor distal in Haplolejeunea). Underleaves mostly 2-lobed, rarely undivided. Dioicous 
or monoicous. Androecia on short, specialised branches, bract lobules large, hypostatic, bracteoles re- 
stricted to the base of the spike or (occasionally) present throughout. Perianths inflated or flattened, 
with 0—1 dorsal keel and Q—2 ventral keels. Seta articulate, of only 12 outer rows of cells and 4 inner 
rows. Capsule valves suberect after dehiscence, pale, outer layer with nodulose wall thickenings or + 
thin-walled, inner layer with nodulose thickenings. Elaters few, pale, 14-34 per capsule, upper ends 
attached to valve margins only, spiral rudimentary. Spores elongate-rectangular, usually without ro- 
settes. 


The Lejeuneae is the largest tribe of the Lejeuneaceae, with ca. 65 genera worldwide, of which about 20 are known 
in sub-Saharan Africa. Haplolejeunea, sometimes assigned to a separate subfamily, the Tuyamaelloideae, because 
of the very short insertion of the leaf on the stem, is here included within the Lejeuneae. 


Literature: Schuster (1980a). 


ARTIFICIAL KEY TO THE GENERA OF SUBFAM. LEJEUNEOIDEAE TRIBE LEJEUNEAE OF WEST AF- 
RICA - mostly schizostipous species 


1. Underleaves entire; hyaline papilla distal to apical tooth of lobule (holostipous species) ................+- 2 
1. Underleaves 2-lobed or distinctly bifid; hyaline papilla proximal or distal to apical tooth of lobule . 3 
2. Plants whitish- or pale green; ventral merophyte 4 cell rows wide; leaves strongly involute along 
ventral margin and at apex; gynoecia with | pycnolejeuneoid innovation; oil body very large, 
coarsely granular, 1(—2) per cell, filling much of the lumen ...............cceceeeeeeeteeeeeeees Leucolejeunea 
2. Plants usually brownish, not whitish- or pale green; ventral merophyte 2 cell rows wide; leaves lack- 
ing strongly involute ventral margin and apex; gynoecia with | lejeuneoid innovation; oil bodies 2 


ommione, lange: .m..0Geunid alike dae Os ee ee Cheilolejeunea montagnei 
3. Ventral merophyte 4 cell rows wide; leaves, bracts and bracteoles + sharply dentate, at least at apex; 
lobe cells with cordate trigones [subgen. Ptychanthoideae] ...............::00eee Caudalejeunea (p. 250) 


3. Ventral merophyte 2 cell rows wide; leaves, bracts and bracteoles not sharply dentate; lobe cells not 
with cordate trigones «sein. Wk. vee Hat ss eats alee aie Oe ea ees. ee + 


LEJEUNEACEAE 291 


4. Underleaves with widely spreading (often subulate) straight lobes, forming an angle of 45—180° with 
each other. Small or minute, delicate plants, often epiphyllous; perianths horned in many species . 5 
4. Underleaves orbicular, obcordate, cordate or lunate, the lobes + parallel or converging, not subulate 6 
5. Underleaves formed of central disc of very small cells bordered by 6 very much larger cells (2 on 
each side, and 2 between the lobes); lobes subulate and sharply demarcated from disc; leaves with 
eccllionovations: lacking es Way ts: Feels. cure. t ag ewer vd OR HG A ea Leptolejeunea 
5. Underleaves with marginal cells not very different from inner cells; lobes subulate or triangular, but 
not demarcated from disc; leaves with or without ocelli; innovations pycnolejeuneoid ...................... 
wo PRO PEIN eI we artes, Ayres on deri Pe oi orem, sete, eva es. J Drepanolejeunea 
6. Plants glossy, greenish-brown to dark brown (rarely paler); cell walls and middle lamella brown; 
leaves with ocelli (usually near base); perianths with 4 horn-like or bulbous projections from the 


keel (in a few species they are little more than swellings) ..............cc::ccssssccesseessreeesees Ceratolejeunea 
6. Plants green, at least when fresh (sometimes older parts brown in Pycnolejeunea); cell walls and 

middle lamella not brownish; perianths lacking horn-like or bulbous projections ..............:::cceeeeee 7 
SCAN C Sa WALLOGG Wks site cet Access fesse 0, Rete cr kage sero ch a TN aR 5 Ns se aa, le PW ge BSc 5 Sceamar «guapins 8 
dal-eayes;withoutocelli. or apparently So deat. vets cophte Maar Slnecae, Sept accascteet, Weeacviatte dete act eet 1] 
8. Ocelli scattered in leaf lobe; innovations pycnolejeuneoid ............. cc eeeeceseceeseeeseceeeceneeteeencceeeeaeenaeeees 9 
8. Ocelli single, or in small group near leaf lobe base; innovations lejeuneoid or pycnolejeuneoid ..... 10 
9. Leaf apex acute; leaf margin crenulate with conically projecting cells; apical tooth of lobule long, 


curved; keel straight or weakly arched; leaves attached to stem along wide insertion line .................. 
Pca otc oP eee ere eee el MERE Stig Ny ita Ae ee dicere ol nen ae Lepidolejeunea serrulata 
9. Leaf apex rounded; leaf margin weakly crenulate, but lacking conically projecting cells; apical tooth 
of lobule hardly differentiated; keel strongly arched; leaves conspicuously narrowed at base and at- 


tached: toistem.along, very.Short insertion Lime .,.362-52, 4505. theeces ences'ssenees seetheotarads cedebytena sess Haplolejeunea 
10. Plants moderately large, pale brown, green or whitish; leaves imbricate, with 2-6 ocelli in basal 
STOUP: INNOVALLONS PyCnOlejEeUNeOIlds 2s: Ww A ed re ME Pycnolejeunea 


10. Plants very small or delicate and thread-like, pale green or whitish; leaves distant, usually with sin- 
gle basal ocellus (ocellus usually undetectable in herbarium specimens); innovations lejeuneoid ...... 
ace ESE astra seek Mh pete Nal el pel ee nt Le ae lk nc a A Nm” ah Microlejeunea 

11. Hyaline papilla distal to apical tooth of lobule; oil bodies large, compound, 1-3 per cell, nearly fill- 
MEN MLUTT ON, Beale eer an en Se Peta fe ccna sin akc gin POG sate Cas ocne tet eae « ANCOR ens fence nand Cheilolejeunea 

11 Hyaline papilla proximal to apical tooth of lobule; oil bodies compound or simple, more than 3, fill- 
ingelesssthansaaitethe MUMEN gc, .25.0.48e-- Jar, shaeszarheen. ves -eshevetettrad Rave sx stee ttt. Mipowte ta taeen POD wraaeels tides eae 12 

12. Plants very small or delicate and thread-like; stem with 3 medullary cells (cross-section); leaves 
distant; lobule large, inflated, often nearly equalling or exceeding in area the free part of lobe; apical 


toothtlongeenived™™: Ricci vity: Loe IER, UD EE IE re cases cee Seceoteeeet oeteee acto anetetesere Microlejeunea 
12. Plants usually larger; stem with more than 3 medullary cells; lobule smaller; leaves approximate to 
RAYAUNEA AL gene ee ee NO ae oo Mi oes ans REUTER es MONE edocs ca Pu oh » Save Sead seneeeeetehekeda to Dics tes 13 


13. Perianths strongly compressed, obcordate, without ventral or dorsal keels; innovations absent; (in P. 
grata, margins of leaves and perianths sharply crenulate with conically projecting cells) ...........0.. 
ee tesa cee eS RN Se Pen cunts au siete Societe sat oe Navas caeot trdee esas ete upnccous cacPasnicnes esses’ Prionolejeunea 

14. Perianths in rows on lateral branches, the innovations (1 per gynoecium) being repeatedly fertile; 
stems in transverse section usually with more than 25 medulla cells (but see discussion, p. 361) ...... 


tee ea ATT NG et Coa ee sta Fe ranauk See egh odp woes es tcapen insu discos cs Cbae tonsa Runs Wee Pokegiceen dans Taxilejeunea 
14. Perianths not in rows on lateral branches; stems in transverse section usually with fewer than 25 
juprera thd Tera tye a, 2 ON 0 AR aA a IRI Po A nO Ra ARE oy Ot Lejeunea 


CERATOLEJEUNEA (Spruce) Schiffn. 


Plants glossy, greenish-brown to dark brown (rarely paler), irregularly branched. Stems with a hyalo- 
dermis; ventral merophyte 2 cell rows wide. Leaves asymmetrically ovate, entire or irregularly dentate 
towards the apex; the apex rounded to apiculate. Lobules inflated, free margin incurved, of 4 cells, api- 
cal tooth usually curved and acute; hyaline papilla large, persistent, clavate, proximal on apical tooth. 
Cells rather uniformly elongate-hexagonal, cell walls pale brown, the middle lamella darker, trigones 
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concave or straight-sided. Ocelli present or absent; when present, forming a vitta or a small group in the 
proximal part of the lobe (rarely, smaller ocelli also scattered throughout the lobe). Underleaves oval to 
cordate-ovate, 2-6 X as wide as the stem, 2-lobed, the lobes acute, insertion line shallowly curved to 
deeply arched. Utricles (specialised leaves with greatly enlarged + globose lobules and reduced lobes) 
sometimes present in 1-2 pairs on short lateral branches, which may continue growth as microphyllous 
shoots. Autoicous (African species). Androecia on very short lateral branches, of 2-6 pairs of bracts 
with bracteoles only at the base; rarely on longer branches. Gynoecia with 1—2 pycnolejeuneoid inno- 
vations, bracts and bracteoles with margins entire or variably dentate, often apiculate. Perianths nor- 
mally with 4 keels which are prolonged at the apex into narrow, horn-like or bulbous projections. 


A pantropical genus of about 30 species, with perhaps 7-10 species in sub-Saharan Africa. Species of Ceratole- 
Jeunea are readily recognised by their glossy brown colour, brownish cell walls, characteristic areolation including 
ocelli, usually large 2-lobed underleaves, and horn-like projections of the perianths. The species are very uniform in 
vegetative characters, but also very variable, so that their taxonomic treatment is difficult. The perianths are often 
distinctive, and are usually essential for the identification of species. The size and shape of the underleaves, which 
have often been used for identifying species, are liable to vary greatly, even along the length of a single shoot. 
Similarly, the dentition of leaves and female bracts may vary greatly within a single population. Two or more spe- 
cies sometimes grow intimately mixed, and have therefore been confused. For reasons such as these it is unlikely 
that the species can be defined satisfactorily without careful studies of the variability of populations, and the fol- 
lowing treatment of the West African species is tentative. The genus is characteristic of lowland rainforest, where 
the species are often abundant on trunks and branches of trees and shrubs. A few species are chiefly epiphyllous, 
whilst others are rarely so. 

The plants that are included under the names C. calabariensis, C. jungneri and C. zenkeri, and others described 
from East Africa and the East African Islands under the names C. usambarensis Steph., C. mauritiana Steph., C. 
mascarena Steph, and C. belangeriana (Gottsche) Steph. (the latter being the earliest African name in the genus) 
form a puzzlingly variable complex, members of which also occur in the neotropics. It may be named the ‘cornuta 
complex’ after C. cornuta (Lindenb.) Steph., the earliest member of the group to receive a name. C. zenkeri is the 
most distinct of the West African taxa, but even in this species the length of the perianth horn overlaps in its range 
with that of C. calabariensis, and there is considerable variation in the constancy of the vitta. Sometimes, for exam- 
ple, the ocelli form a distinct vitta in branch leaves but not in leaves of the main shoots. Vanden Berghen (1951a) 
separated C. jungneri trom C. calabariensis on the basis of the length of the perianth horns, but their length is very 
variable, and he later considered the two species to be synonymous (Vanden Berghen, 1973). The relationship of C 
Jjungneri (C, calabariensis) to C. belangeriana (East African Islands) should be investigated. According to Stephani 
drawings published by Bonner (1953), C. jungneri (= C. calabariensis) has immersed perianths (only the horns 
emerge from the involucre) while in C. belangeriana the perianths are exserted to 0.65—-0.75 their length. They also 
differ in the shape of the female bracts and bracteole. In some sites, plants with long- and short-horned perianths 
have been found growing close together or even mixed. Careful field studies of such specimens are therefore needed 
to establish whether the taxa are distinct or if not, what environmental factors are influencing the length of the peri- 
anth horn (and also the variable dentition of female involucres and leaves, and the size of underleaves). 


Literature: Bonner (1953), Jones (1957a), Jones & Harrington (1983), Vanden Berghen (1951a, 1973). 


1, Ocelli scattered in leaf lobe, in addition to basal ocelli oo... eceececeseeeeeeeeeeeeeesss 3. C. stictophylila 
1, Ocelli in isolated groups near leaf lobe base, or forming vitta, rarely NOME ..................ceseeeseeeeeeeeeeeee 2 
2. Perianth horns in the form of 4 low rounded bosses ..............s.ssecseeseeseeseeseeseeneeeseesenseees 6. C. umbonata 
2. POTURIS) OPTS TOTO DSO ahaa ie ae as see NE ce ee Dae ee 3 
3. Perianth horns compressed, plate-like; ocelli forming distinct vitta, often of a double row of cells ...... 
nivches Gavia dive gugsa chatting sip cateeshce hanaea Ss aEC lbs dan dh an agsnREADWR ie inal RIG Coca UR IRCA: 1. C. beninensis 
3. Perianth horns terete, not compressed, or dorsal two horns somewhat flattened: ocelli not forming 
Vitta, 4r Only a SORE UNG 25. 5.05.85 s6e tS, TR Bich SUG aR RS ECIR Utinn g CUE CAT Re Lc A Reece - 
4. Penianth hams, obtuse, Clavate vaio tekienscln Re LR ati alaveelanceayetrunsienants i DOES 
4. Perianth hotns narrowed teapeny acute ics eral all Wena Catena on ST sa cali ie aC 5 
5. Female bracts: 0:14-0.20 nnn wide g 5a .vG Riss cepkeRecen f a eee UL 4. C. floribunda 
3. Female bracts: 0.23-0.45 mom Wide: asta. cidlas. alienate alias ee cg 6 
6. Ocelli in leaf lobe base forming short vitta, at least in some branch leaves; horns of perianth often 
more than 0.3. mm low. Gicik id A RR Re A Re ey 7. C. zenkeri 
6. Ocelli in leaf lobe base not forming vitta; horns of perianth usually not more than 0.3 mm long ......... 


SSDNA NSA a RE SRNR Ee eR ONSEN SRS eA EER AEN ERRNO RNR NSS ORERONNOR ESS URN ORES EDA RONUANOROSCODORSSENGR SSNS RNRSeEEReueecaesenseseesessteeese 2. C. calabariensis 
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0.5 mm (A,B,D) 
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Fig. 191. Ceratolejeunea beninensis. A: shoot with mature perianth and single innovation, in ventral view. B: part of shoot 
showing vitta of ocelli in leaves. C: lobule. D: female bracts. E: perianth. A-E: Nigeria, Jones 5/ (type). (from Vanden 


Berghen, 195 1a). 


Fig. 192. Ceratolejeunea calabariensis. A: shoot with perianth and paired innovations, in ventral view. B: part of shoot 
(form with large underleaves). C: leaf showing basal ocelli. D: female bracts and bracteole. E: female bract and bracteole. 
F,G: female bracts. H,J,K: perianths. A,E-H: Cameroon, Zenker 2371 (type); B-D,J,K: Cameroon, Jungner 71 (type of C. 


jungneri). (from Vanden Berghen, 195 1a). 


1. Ceratolejeunea beninensis E.W.Jones et Van- 
den Berghen, Bull. Jard. Bot. Etat. Bruxelles 
2163/1951 

Leaves 0.6-0.75 mm long x 0.4-0.5 mm wide, 

markedly asymmetric, the lobes often falcate- 

ovate, the ventral margin being straight or slightly 
concave, the junction with the lobule often 


marked by a ‘step’ (not shown in Fig. 191); the 
apex rather narrow but rounded, margin entire. 
Ocelli in a single, or often a double, row up to 3-6 
cells long, forming a distinct vitta. Underleaves 
small, distant, oval, usually longer than wide, 2-3 
x as wide as the stem. Utricles not recorded. Fe- 
male bracts 0.45—0.63 mm long x 0.22-0.28 mm 
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0.3 mm (C,D) 


Fig. 193. Ceratolejeunea diversicornua. A: shoot with gynoecium and androecium, in ventral view. B: shoot with gynoe- 
cium. C,D: leaves showing ocelli. E: underleaf, lobule, and ocelli in lobe base. F: lobe margin. G: female bracts and bracte- 
ole. H: female bracteole. J-M: perianths. A: Cameroon, Dusén 37 (type); B: Cameroon, Dusén 461 (type of C. cornutis- 
sima),; C-M: Dem. Rep. Congo - De Sloover 12829 (C-F), De Sloover 12827 (K-M), De Sloover 12826 (G-J). (A from 
Vanden Berghen, 1951a; B from Vanden Berghen, 1951a, as C. cornutissima; C-M from Vanden Berghen, 1977). 


wide, entire or obscurely dentate, the lobe of one 
usually obtuse, of the other acute, their lobules 
acute. Perianths 0.45—0.55 mm long x 0.25-0.35 
mm wide, distally 4-keeled, the keels prolonged 
upwards for 0.10-0.15 mm as broad compressed 
plate-like horns. 


Epiphyllous. Recorded from Cameroon (Banga Forest 
Reserve), Nigeria (Okumu Forest Reserve) and Ghana 
(Ankasa River Forest Reserve), mixed with other spe- 
cies of Ceratolejeunea by forest streams in the latter 
two sites. C. beninensis is a well defined, but apparently 
very local, species, not known outside West Africa. 
Perianths are not freely produced, but the somewhat 
falcate, quite entire leaf, the small underleaves, and the 
characteristic vitta also differentiate it from associated 
species. 


2. Ceratolejeunea calabariensis Steph., Hed- 


wigia 34: 234. 1895. 
Ceratolejeunea jungneri Steph., Hedwigia 34: 234. 1895. 
Ceratolejeunea usambarensis Steph., Sp. Hepat. 5: 446. 
1913. 


Ceratolejeunea saxbyi Pearson, Mem. Proc. Manchester 
Lit. Phil. Soc. 64: 4. 1921. 


Leaves 0.5—0.8 mm long x 0.35-0.5 mm wide, 
asymmetric, the lobes broadly ovate, the ventral 
margin weakly convex, forming a wide angle with 
the arched keel, the apex rounded, obtusely 
pointed or apiculate, often with a few distant ob- 
scure or sharp teeth. Cells in mid-lobe 16-22 um 
wide x 20-25 um long, oil bodies Calypogeia- 
type, 3-6 per cell; ocelli 20-28 x 40-50 um, 3-6 
in 1—2(—3) groups close to the base of the leaf 
lobe. Utricles often present. Underleaves varying 
from 2-3 x as wide as the stem, distant, rounded 
at the base, to 5-6 x as wide as the stem, imbri- 
cate, wider than long, the base cordate. Female 
bracts ca. 0.55—0.70 mm long x 0.25-0.40 mm 
wide, the lobes oval, + dentate, sometimes apicu- 
late, the lobules narrower, acute, dentate or entire, 
shortly connate with the oval bracteole; bracteoles 
dentate, the lobes apiculate. Perianth horns 0.12— 
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0.30(—0.35) mm long (occasionally shorter), erect 
or curved outwards. 


On the trunks, branches and twigs of trees and shrubs, 
and also occurring as an epiphyll. Widely distributed 
and often frequent throughout the rainforests of West 
Africa from Cameroon to Sierra Leone; also in Rio 
Muni, S40 Tomé and the Congo Basin, but otherwise 
known only from Malawi, Tanzania and eastern D.R. 
Congo. 


3. Ceratolejeunea diversicornua Steph., Hed- 
wigia 30: 207. 1891; Lejeunea diversicornua 
Steph., Hedwigia 30: IX. Nov-Dec 1891. 


Ceratolejeunea cornutissima Steph., Hedwigia 31: 166. 
1892; Lejeunea cornutissima (Steph.) Steph., Hedwigia 
31: XVI. Nov-Dec 1892, perhaps synonymous. 


Leaves 0.7—0.85 mm long x 0.45—0.55 mm wide; 
lobes ovate but hardly falcate, the ventral margin 
straight, the apex broadly rounded, the margin 
finely serrulate, at least locally, with papilliform 
projecting cells, otherwise entire or with a few 
blunt teeth distally. Ocelli 1-5 near the base of the 
lobe, solitary or in 2 groups. Underleaves small, 
distant, oval or round, 2—3 x as wide as the stem. 
Utricles frequently present. Female bracts with 
obtuse dentate lobes and acute dentate lobules, 
shortly connate with the bracteole. Perianths pro- 
longed upwards into 4 obtuse horns 0.1—-0.7 mm 
long, the ventral pair inflated, the dorsal pair 
sometimes laterally somewhat flattened. 


Epiphyllous. In West Africa, known only from Camer- 
oon and Ghana (Ankasa Forest Reserve) - in the latter 
site, mixed with C. beninensis and C. calabariensis. 
Elsewhere in Africa, known only in eastern D.R. Congo. 
C. diversicornua is a well defined, but apparently very 
rare species, separable from other species, even when 
sterile, by the characteristic serrulation of the leaf mar- 
gin. Another 19th century species from Cameroon, C. 
cornutissima, also has serrulate leaf margins, and is 
perhaps synonymous with C. diversicornua (Vanden 
Berghen, 1977). As in the following group of species, 
the perianth horns vary greatly in length. Stephani gave 
the name C. cornutissima to a specimen with exception- 
ally long horns. 


4. Ceratolejeunea floribunda Steph., Sp. Hepat. 
5: 412. 1913. 


Leaves asymmetric, the lobes elliptical, 0.65—0.85 
mm long x 0.4-0.55 mm wide, dorsal margin 
convex, ventral margin straight; lobule small, 
somewhat inflated, 125-135 um long x 90 um 
wide, keel + straight, + lacking a sinus between 
lobule and ventral margin of lobe; sometimes a 
utricle present at the base of lateral branches. 
Cells regularly hexagonal, median cells 20-24 um 
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wide x 22-28 um long, with 1-5 basal ocelli, 
isolated or in groups of 2—3, not forming a vitta, 
28-36 um wide x 40-60 um long. Underleaves 
distant or contiguous, 3 x as wide as the stem, 
suborbicular, 2-lobed to 0.3—0.5, the lobes sepa- 
rated by a sharp sinus. Androecia terminal on 
elongate shoots, of 3-6 pairs of bracts. Gynoecia 
on elongate branches; bract lobes narrowly 


Fig. 194. Ceratolejeunea floribunda. A: part of shoot in 
ventral view. B: female bract and bracteole. C,D: female 
bracts. E,F: perianths. A-F: Sao Tomé, Quintas s.n. (type). 
(from Vanden Berghen, 1951a). 


lanceolate, 0.50-0.70 mm long x 0.14—0.20 mm 
wide, apex usually obtuse, dentate-laciniate, the 
lobule small, lanceolate, apex acute; bracteoles 
elliptical, 2-lobed to 0.35 their length. Perianth 
emergent, pyriform, smooth, with 4 long horns. 


C. floribunda seems to be one of the ‘cornuta complex’. 
It is described as differing from C. calabariensis chiefly 
in the smaller female bracts which have narrowly 
lanceolate, dentate lobes. Leaf cells are also described 
as being larger than in the other species of the complex. 
It is known only from the type collection from Sao 
Tomé. 


5. Ceratolejeunea stictophylla Herzog ex Van- 
den Berghen, Bull. Jard. Bot. Etat. Bruxelles 
Pal ate3i key Jz eM 


Plant small, green, appressed to the substrate; 
shoots ca. 0.9 mm wide, sparsely branched. Stems 
to 6 mm long. Leaves spreading widely from the 
stem, flat, imbricate; lobes falcate-ovate, asym- 
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metric, 0.6 mm long x 0.4 mm wide, dorsal mar- 
gin strongly convex, the base truncate, not cross- 
ing stem, ventral margin somewhat concave, + in 
line with the lobule keel. Cells rather small: apical 


Fig. 195. Ceratolejeunea stictophylla. A: shoot in ventral 
view. B: cells in proximal part of lobe, showing two basal 
ocelli, and two mid-laminal ocelli. C.D: distal parts of 
lobules, showing hyaline papilla. E: lobe cells. A-E: Nige- 
tia, A.P.D.Jones 17251. (from Vanden Berghen, 1951a). 


cells 12 um wide X 14 um long, basal cells 14 um 
wide x 27 um long, elongate-hexagonal, walls 
thin, trigones lacking. Ocelli near base of leaf 
lobe, few, large, 27 um wide X 54 um long; 


elsewhere smaller, irregularly scattered through- 
out the distal part of the lobe. Lobules ca. 0.25 the 
length of the lobe, narrowly ovate, the apical tooth 
of 1 obtuse cell. Underleaves about 2 x as wide as 
the stem, deeply 2-lobed, with fascicles of rhiz- 
oids at the base. Gametoecia unknown. 


On the bark of a forest tree. The only known collection, 
from the Shasha Forest Reserve, southern Nigeria 
(A.P.D.Jones 17251) was described from a few sterile 
shoots. It is distinguished chiefly by the scattered ocelli 
in the leaf lobe. The plant described by Jones (1957a) 
from Awka near Onitsha, Nigeria, as C. stictophylla is 
probably best referred to C. zenkeri with scattered ab- 
normal cells rather than true ocelli. 


6. Ceratolejeunea umbonata Steph., Sp. Hepat. 
5: 446. 1913. 
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Leaves subsymmetrical, the lobes elliptical, dorsal 
margin convex, ventral margin + straight, apex 
obtuse to rounded, denticulate, incurved, 0.4—0.55 
mm long x 0.3—0.4 mm wide; lobule inflated, 
130-150 um long 90-110 um wide, the convex 
keel forming an obtuse sinus with the ventral 
margin of the lobe. Lobe cells elongate-hexagonal 
with small trigones, median cells 18-20 um wide 
x 22-28 um long; single ocellus in base of leaf 
lobe, or lacking, ca. 25 um wide x 40 um long. 
Underleaves large, 0.30—0.35 mm long x 0.40- 
0.45 mm wide, 5-6 x as wide as the stem, 
reniform-cordate, entire, divided to 0.3 by a 
narrow sinus. Androecia sessile and lateral, of 2-4 
pairs of bracts. Gynoecia with 1(—2) innovations; 
bracts slightly smaller than the vegetative leaves, 
0.18-0.27 x 0.50-0.65 mm, apex entire or 
denticulate; bracteole elliptical, 2-lobed to 0.25— 
0.35. Perianths 0.5—0.7 mm long x 0.43—0.47 mm 
wide, emergent, claviform, smooth, horns in the 
form of 4 low rounded ‘bosses’. 


C. umbonata seems to be one of the ‘cornuta complex’. 
Apart from the distinctive perianth with horns in the 
form of low, rounded ‘bosses’, it is described as differ- 


Fig. 196. Ceratolejeunea umbonata. A: shoot with gynoe- 
cium, in ventral view. B: perianth. A,B: Cameroon, 
Ledermann s.n. (type). (from Vanden Berghen, 1951a). 


ing from C. calabariensis in having either a single 
ocellus in the leaf, or none. It is known with certainty 
only from the type collection from Bodjé, Cameroon 
(Lederman s.n., 1908). Two specimens from Guinea 
(Macenta, Lisowski) in E.W. Jones's herbarium have 
some perianths which seem to conform with those of C. 
umbonata although other perianths in the same collec- 
tion have short horns, conforming to those of C. cala- 
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bariensis. A specimen has been reported from Sao cells long, though usually accompanied by 1-3 
Tomé, but should be confirmed. additional ocelli which are either isolated or in a 


separate group close to the base of the leaf lobe. 
7. Ceratolejeunea zenkeri Steph., Sp. Hepat. 5: 


449. 1914, sensu Vanden Berghen (1951). Usually epiphytic on branches and twigs, sometimes 
debe vi ie epiphyllous. Widely distributed but less abundant than 
Plants similar to C. calabariensis in most respects, _C. calabariensis; in West Africa from Cameroon, Nige- 


and equally variable, but with perianth horns that ria, Ghana, Sierra Leone and Bioko; elsewhere there are 
are usually longer, (0.25—)0.30—0.45 mm, and _ records only from Gabon, D.R. Congo and Tanzania. 
with ocelli in many leaves forming a vitta 3-6 


Fig. 197. Ceratolejeunea zenkeri. A: shoot in ventral view, with perianth. B: female bracteole. C,D: female bracts. E: 
perianth. A-E: Nigeria, Jones 196. (from Vanden Berghen, 1951a). 


CHEILOLEJEUNEA (Spruce) Schiffn. 


Plants small to medium-sized, dull (never glossy), pale- to deep green or brownish-green, sometimes 
yellowish-brown, creeping to ascending, rarely pendent. Branching irregular, Lejeunea-type, sparse to 
profuse. Stems usually with enlarged epidermis of (usually) 7 cells, the cells + thick-walled; ventral 
merophyte 2 cell rows wide, rarely wider. Leaves wide-spreading, apex rounded to bluntly acute, plane 
or recurved, margins smooth, or sinuate because of mammillose cells. Cells with small to large trigones; 
oil bodies very large, Leucolejeunea-type, 1-3 per cell, coarsely granular; ocelli lacking. Lobules 0.1— 
0.6 the length of the lobe, ovate, rather strongly inflated with inflexed free margin (free margin visible 
in situ in C. cordistipula), constricted at the apex, apical tooth 1—2-celled, short or long; hyaline papilla 
distal. Underleaves 2-lobed, rarely undivided, sinus acute, margins entire, the base cuneate, truncate or 
cordate; insertion line shallowly curved to strongly arched. Dioicous or autoicous. Androecia on very 
short lateral branches, or terminal on long branches, then often becoming intercalary. Gynoecia on long 
or short shoots, with (0O—)1—2 lejeuneoid or pycnolejeuneoid innovations. Perianths with 4-5 smooth 
keels. 


Cheilolejeunea is a large, pantropical, diverse genus of about 80 species worldwide, of which 20-22 species are 
known from sub-Saharan Africa. Some of the African species were formerly placed in the genera Strepsilejeunea 
and Euosmolejeunea, but these genera have now been reduced to subgenera. Species of subgen. Strepsilejeunea 
(Spruce) Schiffn. have strongly convex leaves with decurved, often acute apices, and are usually yellow-brown in 
colour. Species of subgen. Euosmolejeunea Schiffn. and subgen. Cheilolejeunea (Spruce) Schiffn. are green plants, 
with typically flat leaves with rounded apices. Species of subgen. Euosmolejeunea are further characterised by the 
short apical tooth of the lobule, and usually by the very large underleaves. In contrast, species of subgen. Cheilole- 
jeunea are mostly small plants, with thin-walled lobe cells and a relatively long apical tooth on the lobule. However, 
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the distinctions between these three subgenera are not sharply defined, and remain rather vague. Schuster (1963) 
described a further subgenus, Renilejeunea R.M.Schust., to accommodate the very distinct C. montagnei (see under 
the latter species). 

Despite the range of vegetative form, the genus has a characteristic facies which will be recognised after a little 
experience. The plants always have a matt surface and opaque texture; they are never glossy or transparent, as are 
many other small Lejeuneaceae. The underleaves are relatively broad, with wide, shortly pointed lobes and the base 
rather abruptly contracted to the insertion, and often shortly cuneate. The oil bodies do not persist in herbarium 
specimens, but often leave debris in the cell which helps to confer the opaque appearance. The hyaline papilla is 
often difficult to see. Sometimes it is placed entally (i.e. on the inner surface of the lobule) rather than on the mar- 
gin, and therefore can only be seen after dissecting the lobule. It is frequently evanescent, and its position is often 
obscured by foreign matter, presumably trapped in mucilage derived from the degenerating papilla. There is, how- 
ever, always an apparent notch at the distal base of the apical tooth, forming a distinct break between the tooth and 
the line of cells bordering the free margin; there is never any trace of a discontinuity at the proximal base of the 
tooth. Except in C. cordistipula Steph. (which perhaps should be placed in a separate subgenus, or even another 
genus), the lobule is always + cylindrical or conical, with the free margin incurved right up to its distal end, so that it 
is not readily visible in situ, and the lobule mouth is + round. Whilst the genus as a whole is quite well defined, 
some of the species are variable and resemble each other closely in general appearance. Moreover, two or more of 
the common species frequently grow mixed with each other so that special care is necessary when examining them. 


Literature: Jones (1954a, 1954b, 1985a, 1988), Jovet-Ast & Vanden Berghen (1951), Schuster (1963, 
1980a), Thiers (1992), Vanden Berghen (1960b). 


1. Underleaves very large, sometimes almost equalling leaves in size, 4-6 x as wide as stem, wider than 


PON. .5.cg 8M gct cet Bee panei tet a Dine, Bec ee roa MS CO Le Peete MEER ST aE 2 
1. Underleaves smaller in relation to leaves, less than 4 x as wide as stem and usually not wider than 
C5) 17. See le OE ves OE PORE » erin oA A A Meee 2 Renn en Ss AF Fant ROI eee, OP Byes Arann 4 
2. Underleaves entire, apex rounded, truncate or shallowly retuse .............cc:cccceseeeeeeeees 2. C. montagnei 
2. Underleaves ‘shorthy;2-lobed ...Vecicr2 235. eee Rs Ee EE, EEE SR ey, eaten 3 


3. Distal part of lobule flat, free margin visible in situ; leaves narrowed to deflexed apex ................0.005 
waleesae eA a tadese, STE BON TS. RIE, OE AY EY Ree oe sheen eee 1. C. cordistipula 
3. Distal part of lobule incurved, free margin not visible in situ; leaves broadly rounded at apex ............ 


Ty tah hades c TAMER a « cb BENG rs eae 1 EES TER as Rinse ae das tne ee Lote tas lee Rey ae ae en Oe ae ee ocr C. trifaria 
4. Distal part of lobule flat, free margin visible in situ; leaf apex narrowed .................. L. C. cordistipula 
4. Distal part of lobule incurved, free margin not visible in situ (except sometimes in detached and flat- 
tened: leaves); leaf apex broadly roundediormamawedh.5. 2.51 S 08 wea ces ecccgs sock ss Petecderaereccele 5 
5. Leaves + symmetrically oval or ovate, apex broadly rounded, not markedly deflexed; underleaves 2- 
lobed ‘for 0;3--0:5' theirlen sth plants Seen alte oo... cces can ye cheek rota Poet yee ies tee caus eons encase 6 
5. Leaves asymmetrically ovate, apex narrow, often pointed, strongly deflexed; underleaves 2-lobed for 
0.15—0:25. their length; plants yellOwrsh-or O60 Witte. crx. catc-ccer oe nt ey «oe Meee pats tomas ena eet ane sence 11 
6. Plants dioicous; leaves typically 1.1—-1.3 x as long as wide, often caducous ............... 9. C. serpentina 
6. Plants autoicous; leaves typically 1.2—1.5 x as long as wide, never CAdUCOUS .............ccceeeeeeeeeteeeeteees i 
1. Apical.tooth of lobules; shertsl2— 20) Wt OM Gat sens cxearzey eee nya gee ne ie ents gs Bead Senn Mac Ht cei 8 
1..Apical tooth:of lobules spiniformi: 20-30 Mim MOM go  ., sc. czpccencusia cs 22 eee ances ean kU ie cha tvenzay eee icascas 10 
8. Keel of lobules diverging at a narrow angle (40—60°) from stem; keel forming a distinct sinus with 
ventral margin of lobe; innovations usually lejeuneoid «0.02... eeeeeeeeeeeeeeeeeeeeneeeeees 8. C. newtonii 
8. Keel of lobules diverging at a wide angle (80—90°) from stem; keel in line with, or forming a distinct 
sinus with ventral margin of lobe; most innovations pycnolejeuneoid 2.0.0.0... eeeeeeeeeeeseeeeneeeetseeeees 9 
9° Cobules:-0:2=0:53 the LODE MEME otis nays costes csee reus tou racarrinatentas vers mth stages ae ener ad 7. C. intertexta 
9. Lobules 0:4-0;S:ormigre tne ToGesten etn: tetera ae nae eee mee erect esr ss 10. C. surrepens 


[C. diversifolia would also key out at 8 or 9) - see description] 
10. Plants relatively robust; leaves asymmetrically ovate, 0.65—0.75 mm long; gynoecia lacking innova- 
0) CO er SRO NOPE MERLIN) re Ui Me or PE Ryne bate ME gn vittro dene eclteg 6. C. exinnovata 
10. Plants relatively delicate; leaves rounded-oval, ca. 0.3 mm long; gynoecia with 1—2 innovations ...... 
4. C. decursiva 


eee eee eee EEE EEE EEE E EEE EE EEE HEHEHE HEHEHE HEHEHE HEHEHE HEHEHE EEE E HEHE HEHEHE HEHEHE EEE EEE E SHEE EERE EE EEE HESS 


LEJEUNEACEAE 


299 


0.5mm 
(A-E,J-M) 


Fig. 198. Cheilolejeunea cordistipula. A: apex of shoot with perianth, in ventral view. B: part of shoot. C: leaf and under- 
leaf. D: leaf and E: associated underleaf. F-H: apical part of lobules (F and G showing hyaline papilla). J-K: female bracts 
and L: bracteole. M: perianth. A,C,G,H: Tanzania, Jones 1642; B: Bioko, Newton 1894 (type of Pycnolejeunea angusti- 


flora); D,E,J-M: Cameroon, Jones 431. (from Jones, 1985a). 


1. Cheilolejeunea cordistipula (Steph.) Grolle ex 
E.W.Jones, J. Bryol. 13: 395. 1985; Strepsile- 
jeunea cordistipula Steph., Sp. Hepat. 5: 276. 
1913. 

Pycnolejeunea angustiflora Steph., Sp. Hepat. 5: 601. 1914. 


Plants pale whitish-green; shoots 0.75—1.5 mm 
wide. Leaves 0.65—0.80 mm long x 0.50—0.65 mm 
wide, asymmetrically ovate with narrowed, 
strongly deflexed apex. Cells near apex of lobe 
12-18 um in diameter, median cells 12-18 um 
wide x 18-30 um long. Lobules large, 0.5 or more 
the length of the lobe, inflated proximally and 
along the keel, but with the distal part flat, lying 
against the lobe, and readily visible in situ, the 
apical tooth short, usually of a single cell 12-15 
um long, sometimes of 2 cells, keel arched, 
forming a well-marked sinus with the ventral 
margin of the lobe. Underleaves rather large, 3— 
4(—5) x as wide as the stem, rounded to obcordate, 
2-lobed to 0.1-0.25 their length. Autoicous. An- 
droecia usually on short lateral branches. Gynoe- 


cia with 1—2 innovations which are usually le- 
jeuneoid, occasionally pycnolejeuneoid; bracte- 
oles oblong-oval with apex retuse or very shortly 
incised. Perianths 0.6-1.0 mm long x 0.27-0.40 
mm wide, longly emergent, narrowly obovate or 
fusiform, 5-carinate; rostrum short. 


Epiphytic on trees and shrubs. C. cordistipula is a 
widely distributed, though apparently local, montane 
species. There are only two records from West Africa: 
Mt. Cameroon, 2650 m (coll. E.W.Jones), and Bioko, 
2000 m (coll. Newton, Dec. 1894). Other African rec- 
ords are from East Africa from Ethiopia southwards to 
Malawi, and from Madagascar and Réunion. C. cordis- 
tipula differs from all other species of Cheilolejeunea in 
our area in the flat distal area of the lobule, with the free 
margin visible in situ. It somewhat resembles species of 
subgen. Strepsilejeunea, but lacks the brownish pig- 
mentation typical of that subgenus. 


subgen. Euosmolejeunea Schiffn. 


2.  Cheilolejeunea montagnei (Gottsche) 
R.M.Schust., Beih. Nova Hedwigia 9: 112. 
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Fig. 199. Cheilolejeunea montagnei. A: part of male plant, with androecium, in ventral view. B: part of shoot. C: leaf. D: 
underleaf. A: Rwanda, Marlier-Spirlet s.n.; B-D: Rwanda, Symoens 5381. (from Vanden Berghen, 1965, as Euosmole- 
Jeunea montagne). 


Fig. 200. Cheilolejeunea trifaria. A,B: parts of shoots in ventral view. C-E: leaves. F: cells in mid-lobe. G: apex of lobule. 
H: apex of lobule showing position of hyaline papilla. J: female bracts and bracteole. K: perianth. A,C-F,H-K: Sierra 
Leone, Jones 476; B: Mauritius, Robillard s.n. (type of Euosmolejeunea robillardii); C,D,G: Tanzania, Fischer 30. (trom 
Jones, 1954a - A,C-F,H-K as Euosmolejeunea grandistipula; B as E. robillardii;C,D,G as E. brachytoma). 


LEJEUNEACEAE 301 


1963; Lejeunea montagnei Gottsche, Ann. Sci. 
Nat., Bot. sér. 2, 19: 261. 1843; Euosmole- 
jeunea montagnei (Gottsche) Steph., Bot. 
Jahrb. Syst. 20: 318. 1895; Leptocolea mon- 
tagnei (Gottsche) Steph., Sp. Hepat. 5: 845. 
1916. 
Euosmolejeunea thomeensis Steph., Sp. Hepat. 5: 580. 
1914. 
Plants brownish, sometimes pale; strong shoots 
0.8-1.2 mm wide, irregularly branched. Main 
stems 1.5-2.5 mm long, 0.1-0.15 mm _ wide. 
Leaves imbricate; lobes ovate, subsymmetrical, 
strongly convex with the rounded apices deflexed, 
ca. 0.6—-0.8 mm long x 0.45—-0.6 mm wide, dorsal 
base widely crossing stem. Cells in mid-lobe 16— 
22 um wide x 20-26 um long, trigones large, 
often irregularly bulging. Lobules relatively small, 
strongly inflated, the free margin incurved, 
sharply contracted just below the mouth, keel 
arched, forming an angle with the ventral margin 
of the lobe. Underleaves distant to imbricate, reni- 
form, wider than long, ca. 0.6 x 0.4 mm, 4—6 x as 
wide as the stem, the base broadly cuneate, trun- 
cate or somewhat cordate, the insertion strongly 
arched, the apex entire, rounded to very shallowly 
retuse. Dioicous. Androecia forming a lateral 
shoot, of 3—7 pairs of bracts, bracteoles only at 
base, 2 antheridia per bract. Gynoecia with 2 le- 
jeuneoid innovations; bracts with winged keel; 
bracteoles large, entire. Perianths rare. 


In West Africa known only from Sao Tomé, where it 
has been collected several times, probably at high alti- 
tudes. Elsewhere, known from Rwenzori, Kenya, Tan- 
zania, Rwanda, Madagascar and Réunion. C. montagnei 
is immediately distinguished from other species of 
Cheilolejeunea by the large, entire underleaves. The 
winged keel of the female bracts is also a unique fea- 
ture, not observed in any other species in the genus. 
Because of these very distinct features, Schuster (1963) 
placed C. montagnei in a separate subgenus, Renile- 
jeunea, and later (1980b) suggested it might need to be 
excluded from Cheilolejeunea. Leucolejeunea xantho- 
carpa, known from Sao Tomé and eastern and southern 
Africa, resembles it closely in habit and cell structure, 
but is distinguished by the ventral merophyte 4 cell 
rows wide, and the hyaline papilla being located mid- 
way between the apical tooth and the keel. Evansiole- 
jeunea roccatii, from the Rwenzori and nearby moun- 
tain ranges, resembles it more closely, but differs in its 
lobule, its distal hyaline papilla, and its lack of innova- 
tions. 


3. Cheilolejeunea trifaria (Reinw. et al.) Mizut., 
J. Hattori Bot. Lab. 27: 132. 1964; Junger- 
mannia trifaria Reinw. et al., Nova Acta 
Phys.-Med. Acad. Caes. Leop.-Carol. Nat. 


Cur. 12: 226. 1824; Euosmolejeunea trifaria 
(Reinw. ef al.) Steph., Hedwigia 27: 292. 
1888. 


Lejeunea brachytoma Gottsche, Abh. Naturwiss. Ver. Bre- 
men 7: 355. 1882; Euosmolejeunea brachytoma (Gott- 
sche) Steph., Sp. Hepat. 5: 577. 1914; Cheilolejeunea 
brachytoma (Gottsche) R.M.Schust., Phytologia 45: 
431. 1980. 

Lejeunea grandistipula Steph., Bot. Jahrb. Syst. 8: 89. 1886 
"1887"; Euosmolejeunea grandistipula (Steph.) Steph., 
Sp. Hepat. 5: 578. 1914. 

Euosmolejeunea robillardii Steph., Sp. Hepat. 5: 578. 1914; 
Cheilolejeunea robillardii (Steph.) R.M.Schust., Phy- 
tologia 45: 431. 1980. 


Plants green, irregularly branched; strong shoots 
0.7-0.9(-1.0) mm wide. Leaves imbricate, some- 
times caducous, varying from moderately convex 
and deflexed to nearly flat; lobes 0.45—0.70 mm 
long x 0.45-0.55 mm wide, the dorsal base 
broadly rounded, often crossing the stem, the dis- 
tal part of the leaf beyond the lobule almost semi- 
circular, the apex rounded. Cells in mid-lobe 15— 
22 um wide x 20-30 um long, trigones large, 
often convex, the cells prominent dorsally. 
Lobules triangular-quadrate, narrowed to the 
mouth, about 0.2—0.25 the length of the lobe, the 
keel strongly arched and forming an angle of 
about 90° with the arched ventral margin, the 
apical tooth straight, 15~20 um long. Underleaves 
oval, wider than long, nearly as large as the lobes, 
imbricate, 0.4-0.65 mm wide x 0.35—0.50 mm 
long, 2-lobed to 0.25—0.35 their length, the sinus 
narrow, the base cordate, the insertion strongly 
arched. Autoicous. Androecia forming — short 
lateral branches, of 2-6 pairs of bracts, often 
distant from female branches, so that fragmentary 
specimens may appear to be dioicous. Gynoecia 
either on short lateral branches or terminal on long 
shoots, usually with 1 lejeuneoid innovation 
(occasionally with none, very rarely with 2), the 
innovation either short and sterile, or short and 
quickly fertile. Perianths exserted from the bracts 
to about 0.5 their length, oblong or narrowly 
pyriform, 0.8-0.9 x 0.50-0.55 mm, longly and 
almost equally 5-keeled; rostrum short. 


Usually epiphytic on trees and shrubs, occasionally on 
soil or rock. This pantropical species is widely distrib- 
uted in West Africa (Cameroon, Ghana, Sierra Leone, 
Bioko and Sao Tomé), though seemingly local, in the 
forest districts, and is often abundant where it occurs. 
Elsewhere, it is known from Gabon, Tanzania and the 
East African Islands. The very large incised underleaves 
with a cordate base distinguish this from all other Afri- 
can species of Cheilolejeunea except C. ruwenzorensis 
(S.W.Arnell) R.M.Schust. (Rwenzori Mts., differing in 
its subacute leaf apices), C. ecarinata Vanden Berghen 
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Fig. 201. Cheilolejeunea decursiva. A,B: parts of shoots in ventral view. C: part of shoot, with gynoecium. D: leaf. E: 
apical tooth of lobule, with hyaline papilla. F: terminal androecium. G: female bracts and bracteole. H: female bract. J: 


perianth and bracteole. 


A,E,G,H: Dem. Rep. Congo, Symoens 5326; B-D,F,J: Central African Republic, Tisserant 11090 


p.p. (A,E,G,H from Vanden Berghen, 1972b; B-D,F,J from Jovet-Ast & Vanden Berghen, 1951, all as C. tisserantii). 


(Réunion only, differing in its ecarinate perianths), and 
C. omphalogastria Pécs (Rwanda only, differing in its 
apiculate leaves and strongly auriculate underleaves). 


subgen. Cheilolejeunea 


4. Cheilolejeunea decursiva (Sande Lac.) 
R.M.Schust., Beih. Nova Hedwigia 9: 112. 
1963; Lejeunea decursiva Sande Lac., Nederl. 
Kruidk. Arch. 3: 522. 1855; Strepsilejeunea 
decursiva (Sande Lac.) Herzog, Feddes Re- 
pert. 54: 252. 1951. 

Cheilolejeunea tisserantii Vanden Berghen et Jovet-Ast, 
Rev. Bryol. Lichénol. 20: 105. 1951. 

Plants small and delicate; strong shoots 0.55—0.70 

mm wide, irregularly branched. Stems 50-60 um 

in diameter. Leaves moderately convex, dorsally 

secund when moist; lobes rounded, ca. 0.30 mm 

long x 0.22 mm wide, the apex involute. Median 

cells of lobe 12-16 um wide x 15-20 um long, 


with medium-sized trigones. Lobules large, ap- 
pearing oval in situ, strongly inflated, nearly 0.5 
the length of the lobe, keel strongly arched form- 
ing an angle of 90° or less with the strongly 
arched ventral margin of the lobe (i.e. forming a 
deep sinus); apical tooth of lobule acute, spini- 
form, slightly curved, 25-30 um long, abutting 
into a group of swollen cells on the inner face of 
the lobe at the base of the lobule apex; hyaline 
papilla large, conspicuous. Underleaves 2—3 x as 
wide as the stem, distant, 2-lobed for 0.3—0.5 their 
length. Autoicous. Androecia on long or short 
shoots, bracts in 4~7 pairs. Gynoecia on long or 
short shoots, with 1-2 lejeuneoid innovations. 
Perianths ca. 0.3-0.6 mm _ long, fusiform- 
claviform, scarcely compressed, longly and al- 
most equally 5-carinate. 


Apparently a rare species, though probably much over- 
looked. In West Africa it is known from five recent 
collections in Sierra Leone (coll. E.W.Jones & A.J.Har- 
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Fig. 202. Cheilolejeunea exinnovata. A: part of shoot with gynoecium and androecium, in ventral view. B: part of shoot 
with gynoecium. C: leaves and underleaf. D: leaf. E,F: cells from ‘x’ and ‘y’ (leaf D). G: subapical cells from another leaf. 
H: distal part of lobule. J-M: apical tooth of lobules. N: stem cross-section. P,Q: female bracts and bracteoles. R: perianth 


with bracts. 
(from Jones, 1982). 


rington), where it was growing intimately mixed with 
other small Lejeuneoideae on the bark of shrubs in open 
places, or epiphyllous. Augier recorded it at 1550 m on 
Mt. Golep, Cameroon. There are a few other records 
from Africa: from the Central African Republic, Tanza- 
nia, D.R. Congo, Madagascar and the Mascarenes. C. 
decursiva is very different from other African members 
of the genus in its small size, relatively delicate texture, 
and the deep sinus between the lobule and the ventral 
margin of the lobe. Its lobules are suggestive of Le- 
jeunea confusa. Drawings of plants from D.R. Congo 
(Fig. 201A) show an even deeper and sharper sinus, the 
keel of lobule forming an angle of about 40—60° with 
the ventral margin of the lobe. 


5. Cheilolejeunea diversifolia J.Augier, Ann. 
Fac. Sci. Cameroun 11: 65. 1972. 


A-H,K,N-R: Sierra Leone, Jones 1568 (type); J: Ghana, Jones 1375. L,M: Zimbabwe, Williams 19RSES. 


C. diversifolia was recorded as an epiphyte on 
Acrolejeunea emergens and on foliaceous lichens 
“des types Parmelia et Physcia” on rocks near 
Yaoundé, Cameroon. The plants are very small, 
with shoots 2-4 mm long and 0.5-0.6 mm wide. 
Stems 40—55 um in diameter, with 7(—8) cortical 
cells and (3—)4(-—5) medullary cells. Leaf lobes 
0.30—0.35 mm, oval, rounded at the apex; lobule 
inflated, the margin involute; apical tooth formed 
of a short blunt cell, ca. 16 um long x 13 um 
wide; keel forming a shallow sinus with the ven- 
tral margin of the lobe. Microphyllous branches 
present. Underleaves not more than 3 x as wide as 
the stem, 2-lobed to 0.3-0.5 their length. 
Autoicous. Androecia usually of 2 pairs of bracts. 
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Gynoecia with 1(—2) pycnolejeuneoid innova- 
tions. Perianths subcompressed, 5-carinate. 


This taxon keys out with C. intertexta and C. surrepens 
and may indeed be a form of one or other of these spe- 
cies. In the description (Augier, 1972), it is said to differ 
from both in having not more than 5, usually 4, stem 
medullary cells, and probably a less compressed peri- 
anth. 


6. Cheilolejeunea exinnovata E.W-.Jones, J. 
Bryol. 12: 37. 1982. 


Plants pale green; strong shoots 1.0—1.1 mm wide, 
irregularly pinnately branched. Leaf lobes 0.65— 
0.75 mm long x 0.45—0.55 mm wide, asymmetri- 
cally ovate, dorsal base truncate, scarcely cover- 
ing the stem, apex broadly rounded, the ventral 
margin nearly straight but with a ‘step’ (i.e. more 
or less sharply angled) just distal to the lobule, so 
that the margin is not in line with the keel (espe- 
cially pronounced in Fig. 202D). Cells in mid- 
lobe nearly isodiametric, 15—18 um in diameter. 
Lobules ca. 0.25 the length of the lobes, narrowed 
to a small mouth, apical tooth acute, straight, 
spiniform, 20-30 um long x 10-12 um wide. Un- 
derleaves about 2 x width of stem, or rather nar- 
rower, 2-lobed to 0.3—0.5 their length. Autoicous. 
Androecia on short lateral branches or intercalary 
on long shoots, or sometimes at the apex of a 
shoot, of 2—3 pairs of bracts. Gynoecia on very 
short lateral branches, innovations absent; bracts 
0.5—0.65 the length of the perianth, the lobules 
free for about 0.5 their length; bracteoles oblong- 
oval, shortly incised at apex. Perianths oblong to 
oblong-pyriform, exserted to about 0.5 their 
length, compressed, 2-keeled ventrally, lacking 
dorsal keel. 


Epiphyllous in lowland rainforest in Sierra Leone and 
Ghana, apparently rare. Otherwise, only one collection 
from Zimbabwe (on dead wood) and one from Brazil 
have been reported. The species has only recently been 
recognised, but the few records show that it could be 
widely distributed. C. exinnovata differs from other 
West African species of Cheilolejeunea in the invariable 
absence of subgynoecial innovations, in the frequent 
occurrence of a ‘step’ between the ventral margin of 
leaf and keel of lobule, and from all but C. decursiva in 
the spiniform apical tooth of the lobule. 


7. Cheilolejeunea intertexta (Lindenb.) Steph., 
Bull. Herb. Boissier 5: 79. 1897; Lejeunea in- 
tertexta Lindenb. in Gottsche et al., Syn. Hep. 
379. 1845. 

Cheilolejeunea kurzii Steph., Bot. Gazette 15: 284. Nov 
1890 "Cheilo-Lejeunea"; Lejeunea kurzii (Steph.) 
Steph., Bot. Gazette 15: 349. Dec 1890. 
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Cheilolejeunea inflata Steph., Sp. Hepat. 5: 645. 1914; 
Euosmolejeunea inflata (Steph.) R.M.Schust. et Kach- 
roo, in Kachroo, Ceylon J. Sci. (Bio. Sci.) 8: 7. 1968. 

Rectolejeunea santae-mariae Steph., Sp. Hepat. 5: 680. 
1914, probably synonymous. 


Plants green; strong shoots usually 0.7-0.9 mm 
wide, rarely more. Leaves + imbricate, flat, their 
long axes + perpendicular to the stem; lobes ob- 
long-oval, 0.40-0.75 mm long x 0.32-0.48 mm 
wide, usually 1.2—1.35 x as long as wide, dorsal 
base weakly arched, not exceeding the stem, apex 
broadly rounded, ventral margin weakly arched, 
forming a very wide angle with the keel, or almost 
in line with it. Cells in mid-lobe 15-18 x 15-25 
um. Lobules 0.2—0.35 the length of the lobe, the 
keel slightly arched or almost straight, diverging 
from the stem at a wide (80—90°) angle, apical 
tooth short, blunt, ca. 20 um long. Underleaves 
2.5-3.5 x as wide as the stem, usually a little 
longer than wide, distant to imbricate, 2-lobed to 
0.3-0.5 their length. Autoicous. Androecia usually 
on short lateral shoots or sometimes terminal on 
long shoots, sometimes becoming intercalary, of 
2-6 pairs of bracts. Gynoecia on short lateral 
branches or on long shoots, usually with 1(—2) 
pycnolejeuneoid innovations. Perianths com- 
pressed pyriform, ca. 0.5—0.6 mm long x 0.4—0.5 
mm wide. 


Epiphytic on the trunks, branches and twigs of trees and 
shrubs; sometimes epiphyllous. Abundant throughout 
the lowland rainforest region of West Africa: Camer- 
oon, Ghana, Sierra Leone, Guinea, S40 Tomé. Also in 
Congo and D.R. Congo, and locally in East Africa. C. 
intertexta and C. serpentina are amongst the commonest 
species of tribe Lejeuneae in the lowland rainforest 
region of West Africa, with C. newtonii and C. surre- 
pens rather less abundant. 

C. intertexta, C. newtonii, C. serpentina and C. 
surrepens grow in similar habitats, and two or more of 
them frequently grow together. This can create confu- 
sion, especially as all of them are variable and are also 
capable of forming slender shoots which are less easily 
identified than the well developed forms that are de- 
scribed here. C. serpentina is distinguished by being 
dioicous, usually having caducous leaves, and the leaves 
appearing rounder in situ than in the other three species; 
in particular the ventral margin is more strongly arched 
and forms a sharper sinus with the strongly arched keel. 
Although all four species overlap in range of size, C. 
intertexta and C. serpentina are the smallest species of 
the group. C. intertexta is distinguished from the latter 
in the weakly arched ventral margin of the lobe, which 
is almost in line with an equally weakly arched keel, + 
at right angles to the stem. C. newtonii is distinctly 
larger, with a longer leaf, the keel of the lobule forming 
a narrower angle with the stem, and therefore a sharper 
angle with the ventral margin of the lobe (in this respect 
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Fig. 203. Cheilolejeunea intertexta. A: part of main stem, in ventral view. B: part of branch. C-E: leaves. G-J: lobules. 
K,L: female bracts and M: bracteole. N: perianth, bracts and bracteole. A,B,J,N: Nigeria, Jones 70; C,D: Nigeria, Berrie; 
E: Nigeria, Jones 226; K-M: Nigeria, Jones 11. Cheilolejeunea serpentina. F: leaf. Principe, Newton J (type of C. prin- 
cipensis). (from Jones, 1954b, as C. inflata and C. principensis). 


Fig. 204. Cheilolejeunea newtonii. A-C: parts of shoots in ventral view. D,E: leaves. 


D,E: Dem. Rep. Congo, Hens s.n. (from Jones, 1954b). 


resembling C. serpentina). But the most useful distinc- 
tion between C. intertexta and C. newtonii lies in the 
order of leaves on the subgynoecial innovations, the 
innovation of C. newtonii usually being lejeuneoid, that 
of C. intertexta usually pycnolejeuneoid. Unfortunately, 
this is not completely constant on any one plant, espe- 


A-C: Principe, Newton 8 (type). 


cially where there are 2 innovations below a gynoecium, 
and it is not uncommon for one member of the pair to be 
lejeuneoid, the other pycnolejeuneoid. Several innova- 
tions should therefore be examined wherever possible. 
All four species resemble each other closely in areola- 
tion, perianths and female bracts. 
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Fig. 205. Cheilolejeunea serpentina. A: part of male plant with androecia on lateral branches, in ventral view. B: male 
plant with intercalary androecium. C: female plant with gynoecia. D-F: parts of sterile shoots. G: distal part of lobule. H,J: 


female bracts and K: bracteole. 


A,H-K: Cameroon, Jungner 201; B,D-F: Cameroon, Linnell 12; C: Nigeria, Jones 195; G: 


Sierra Leone, Arnell 2507. (from Jones, 1954b, as C. principensis). 


8. Cheilolejeunea newtonii Steph. ex Schiffn., in 
Engler & Prantl., Natiirl. Pflanzenfam. 1(3): 
124. 1893; Cheilo-Lejeunea newtonii Steph., 
Hedwigia 27: 109. 1888, nom. inval. 


Plants green. Strong shoots 1.0-1.3 mm wide, 
little branched. Stems 0.10—0.12 mm in diameter. 
Leaves approximate or weakly imbricate, nearly 
flat; lobes oblong-oval 0.6—-0.8 mm long x 0.45— 
0.62 mm wide, 1.25—1.3(—1.4) x as long as wide, 
the base truncate, not crossing the stem, the ven- 
tral margin weakly arched, the apex broadly 
rounded. Lobules 0.2—0.35 the length of the lobe, 
the keel diverging from the stem at a narrow an- 
gle, usually 45—60°, and forming a distinct sinus 
with the ventral margin of the lobe, apical tooth 
short, blunt, ca. 20 um long. Underleaves 2.5— 
3.0(—3.5) x as wide as the stem, usually a little 
longer than wide, 0.30—0.45 mm long x 0.25-0.4 


mm wide, 2-lobed to 0.3-0.5 their length. 
Autoicous. Androecia on short lateral branches. 
Gynoecia usually on short lateral branches with a 
single sterile lejeuneoid innovation (or occasion- 
ally with no innovation), occasionally terminal 
with 2 innovations, one of which may be pycno- 
lejeuneoid. Perianths compressed pyriform, 0.7— 
0.9 x 0.55—0.65 mm, emerging from the bracts for 
about 0.5 their length, ecarinate or weakly cari- 
nate dorsally, bicarinate ventrally. 


Epiphytic on trees and shrubs. Widely distributed in the 
rainforest region of West Africa, but probably local, and 
known from Nigeria, Ghana, Sierra Leone, Guinea, Sao 
Tomé and Principe. Also recorded in D.R. Congo and 
Kenya. It is found in similar habitats to C. serpentina 
and C. intertexta, often growing with them, but may be 
differentiated by the lobule keel diverging at a relatively 
narrow angle from the stem, by the distinct sinus with 
the keel, and perhaps by the usually lejeuneoid innova- 
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tion. See also notes under C. intertexta. 


9. Cheilolejeunea serpentina (Mitt.) Mizut., J. 
Hattori Bot. Lab. 26: 171. 1963; Lejeunea ser- 
pentina Mitt., J. Proc. Linn. Soc., Bot. 5: 112. 
1861; Euosmolejeunea serpentina  (Mitt.) 
Steph., Sp. Hepat. 5: 590. 1914. 

Cheilolejeunea principensis Steph. ex Paris, Rev. bryol. 33: 
38. 1906, Steph., Sp. Hepat. 5: 649. 1914; Euosmole- 
jeunea principensis (Steph. ex Paris) R.M.Schust. et 
Kachroo, in Kachroo, Ceylon J. Sci. (Bio. Sci.) 8: 7. 
1968. 

Cheilolejeunea crenulata Steph. ex Paris, Rev. bryol. 29: 
82. 1902, nom. inval. 

Cheilolejeunea madagassa Steph., Sp. Hepat. 5: 648. 1914. 

Robust shoots usually 0.6—0.8(—-1.0) mm wide, 

irregularly branched, forming intricate patches. 

Stems 60-75 um in diameter. Leaves approximate 

or imbricate, flat or moderately convex, typically 

1.1-1.3 x as long as wide; lobes shortly oval, 
0.35-0.50 mm long x 0.27-0.40 mm wide, the 
base rounded but barely crossing the stem, the 
apex broadly rounded, the ventral margin arched 
and forming a well-marked sinus with the arched 
keel, the lobes often caducous. Plants often pro- 
ducing very much more slender branches on 
which the lobes of the leaves are greatly reduced. 

Cells in mid-lobe 15-20 um wide x 15-24 um 

long. Lobules about 0.3 the length of the lobe, 

inflated proximally and narrowed to the mouth, 
but scarcely forming a curved ‘neck’, apical tooth 

15-21 um long. Underleaves 2—3 x as wide as the 

stem, 0.12—0.18 mm, rarely more, about as long as 

or slightly longer than wide, the base + cuneate, 2- 

lobed to 0.3-0.5 their length. Dioicous. Male 

plants often more slender than female plants. An- 
droecia intercalary on long shoots or short lateral 
branches, of 3—6 pairs of bracts. Gynoecia on long 

shoots or on short lateral branches, usually with 1 

lejeuneoid innovation, though in some specimens 

paired innovations are frequent. Perianths com- 
pressed pyriform, 0.7—0.8 mm long x 0.50—0.55 

mm wide, plane and ecarinate or weakly carinate 

dorsally, bicarinate ventrally, emerging from the 

bracts for rather less than 0.5 their length. 


Usually epiphytic on trees and shrubs, but sometimes on 
rock, and rarely on soil, either forming pure patches, or 
intricately mixed with other species, including other 
species of Cheilolejeunea. It can withstand considerable 
exposure, and frequently grows on the sea coast almost 
at high water mark. One of the most abundant Le- 
Jeuneae in lowland rainforest districts of West Africa 
from Cameroon to Guinea; also found in Rio Muni and 
the Gulf of Guinea Islands. Elsewhere in Africa, re- 
corded only in Tanzania and D.R. Congo, Madagascar 
and the Mascarenes. The distinction from C. newtonii 
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and C. intertexta can be difficult, as all three species 
may be intermixed. However, C. serpentina is distin- 
guished by being dioicous, in usually having caducous 
leaves, and the leaves appearing rounder in situ than in 
the other four species; in particular the ventral margin is 
more strongly arched and forms a sharper sinus with the 
strongly arched keel. C. serpentina is readily distin- 
guished from C. trifaria, which may appear to be di- 
oicous and sometimes has caducous leaves, by its much 
smaller underleaves with a cuneate or rounded base (not 
cordate). 


10. Cheilolejeunea surrepens (Mitt.) E.W Jones, 
J. Bryol. 9: 49. 1976; Lejeunea surrepens 
Mitt., Phil. Trans. Roy. Soc. London 168: 399. 
1879. 

Lejeunea silvestris Gottsche, Abh. Naturwiss. Ver. Bremen 
7: 354. 1882; Cheilolejeunea silvestris (Gottsche) 
E.W.Jones, J. Bryol. 7: 548. 1974 "1973". 

Pycnolejeunea decurrens Steph., Sp. Hepat. 5: 600. 1914; 
Cheilolejeunea decurrens (Steph.) X.-L.He, Ann. Bot. 
Fennict 32: 251. 1995. 

Pycnolejeunea involuta Steph., Sp. Hepat. 5: 601. 1914; 
Cheilolejeunea silvestris var. involuta  (Steph.) 
E.W.Jones, J. Bryol. 7: 548. 1974 "1973". 

Pycnolejeunea africana Steph., Sp. Hepat. 6: 412. 1923; 
Cheilolejeunea africana (Steph.) E.W.Jones, Trans. 
Brit. Bryol. Soc. 2: 388. 1954; Euosmolejeunea afri- 
cana (Steph.) R.M.Schust. et Kachroo, in Kachroo, 
Ceylon J. Sci. (Bio. Sci.) 8: 7. 1968. 


Plants usually richly pinnately branched, closely 
appressed to bark, main shoots 1.0—1.3 mm wide. 
Leaves closely imbricate; lobes 0.55—0.65 x 0.36— 
0.46 mm, obliquely oval, typically 1.2-1.5 x as 
long as wide, the dorsal base crossing the stem, 
the apex broadly rounded and the ventral margin 
also rounded and forming a wide but distinct sinus 
with the keel. Cells in mid-lobe + isodiametric, 
15-18 um in diameter. Lobules almost cylindri- 
cal, 0.4—0.5 the length of the lobe, keel nearly 
straight, diverging from the stem at a wide (ca. 
80°) angle, apical tooth of lobule varying from 
almost obsolete to a 2-celled tooth 20 um long. 
Branches only 0.5—0.65 the width of the main 
axis, with correspondingly smaller leaves, but 
with the keel straight and about 0.5 the length of 
the lobe, and almost in line with the ventral mar- 
gin. Underleaves 3(-4) x as wide as the stem, 
distant or approximate, usually a little longer than 
wide, 2-lobed to 0.3—0.5 their length. Autoicous. 
Androecia forming short lateral branches, or ter- 
minal on long shoots, of 2—6 pairs of bracts. Gy- 
noecia terminal on long or short shoots, with 1(— 
2) pycnolejeuneoid innovations. Perianths com- 
pressed pyriform, as in C. intertexta. 


Usually epiphytic; perhaps particularly characteristic of 
the smaller branches and twigs in the crowns of forest 
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Fig. 206. Cheilolejeunea surrepens. A: shoot with perianths, in ventral view. B: part of shoot. C: shoot with part of andro- 
ecium (on left). D: slender innovation. E,F: leaves. G-M: apices of lobules. N,P: female bracts and Q: bracteole. A-G,N-Q: 
Nigeria, Jones 192; H,J: Ghana, Jones 1237a; K: Uganda, Jones 566; L: Tanzania, Jones 1825; M: Mauritius, Le Pouce. 
(A-G,N-Q trom Jones, 1954b, as C. africana; H-M from Jones, 1974a, as C. silvestris). 


trees, and also frequent on planted citrus, cocoa and 
other crops; occasionally epiphyllous. Widely but lo- 
cally distributed in West Africa, from Cameroon to 
Sierra Leone, and on Annobén. Also widespread in East 
Africa, Madagascar and the Mascarenes. C. surrepens 
often grows with C. intertexta, from which the strongly 
imbricate leaves and long straight lobules readily distin- 
guish it when well developed; branches and weak shoots 
are, however, very much alike in the two species. Some 
forms of C. surrepens which occur in East Africa and 
the Mascarenes, differ in the apical tooth, which is 
longer and spiniform, up to 3 cells and 30-40 pm long. 
However, there is considerable variation in the length of 
the tooth, even within a single collection. See also the 
notes under C. intertexta. 


subgen. Strepsilejeunea (Spruce) Schiffn. 


11. Cheilolejeunea camerunensis S.W.Arnell, 
Svensk Bot. Tidskr. 52: 63. 1958. 


Plants yellowish-brown; shoots 0.8—1.0 mm wide 
and to 2 mm long, free from the substratum dis- 
tally. Stems brown, rigid, 90-100 ppm in diameter. 
Leaves to 0.8 mm long x 0.55 mm wide; lobes 
more narrowly pointed than in other species of 
Cheilolejeunea in West Africa, the apex con- 
spicuously narrowed. Cells in mid-lobe + iso- 
diametric, (10—)15—20(—24) um in diameter. Lob- 
ules small, ca. 0.2—0.25 X the length of the lobe, 
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Fig. 207. Cheilolejeunea camerunensis. A,B: habit. C-E: leaves. F,G: apical tooth of lobules. H,J: underleaves. K,L: fe- 
male bracts and bracteole. M: perianth. N: cross-section of perianth. A,C-E,H-N: Nigeria, McFarlane 384b; B,F,G: Cam- 


eroon, Jones 313D. (from Jones, 1988). 


strongly inflated. Underleaves 2.5-4 x as wide as 
the stem, 2-lobed to 0.15—0.25 their length. 
Autoicous. Androecia on short lateral branches, of 
1-4 pairs of bracts. Gynoecia either on short lat- 
eral branches from the distal part of the main axis 
with | innovation (occasionally 2), or terminal on 
main axes with 2 innovations, each of which is 
quickly fertile; innovations lejeuneoid or pycno- 
lejeuneoid. Perianths longly exserted, 0.8—1.0 mm 
long x 0.4-0.6 mm wide, rather longly-obovate, 
tricarinate, often recurved when dry. 

Epiphytic on trees and shrubs, 1000-1600 m. Known 
only from West Africa, with a few collections from Mt. 
Cameroon, and one from eastern Nigeria. C. camerun- 
ensis 18 vegetatively similar to C. usambarana, but is 
rather larger and with a very different habit. It differs 
from C. usambarana and most other members of sub- 
gen. Strepsilejeunea in its consistently tricarinate peri- 
anths with a long deep ventral keel, in its ascending 
main axis bearing short lateral branches, and in its ten- 
dency to form clusters of perianths near the apex of the 
shoot. 


12. Cheilolejeunea usambarana (Steph.) Grolle, 
J. Hattori Bot. Lab. 46: 344. 1979; Strepsile- 
jeunea usambarana Steph., Sp. Hepat. 5: 277. 
1913. 


Strepsilejeunea brevifissa, sensu Vanden Berghen 1960, 
p.p., {non (Gottsche) Steph.]. 

Plants pale brownish; strong shoots 0.5—0.9 mm 

wide, straggling amongst other bryophytes. Leaf 

lobes asymmetrically ovate, almost semicircular, 

convex, the obtusely pointed apex + strongly de- 

flexed, ca. 0.4 mm long x 0.3 mm wide, the dorsal 


base arching across the stem. Cells in mid-lobe 
15—20 um wide x 18-24 um long. Lobules with 
strongly arched keel, about 0.4 the length of the 
lobe, strongly arched and forming a sharp sinus 
with the nearly straight ventral margin of the lobe, 
the free margin incurved, usually of only 5 elon- 
gate cells, apical tooth 15 um long, acute. Under- 
leaves about 2—2.5 x the width of the stem, 2- 
lobed to about 0.2—0.25 their length. Autoicous. 
Androecia on short lateral branches, or intercalary 
on long shoots; sometimes remote from the gyno- 
ecia, making it difficult to ascertain that the plant 
is monoicous. Gynoecia on long or _ short 
branches, with 1—2 innovations, many of which 
are pycnolejeuneoid, but lejeuneoid innovations 
may also be present. Perianths compressed- 
clavate, 0.7—0.8 mm long x 0.45—0.55 mm wide, 
5-carinate, the dorsal surface plane with a weak 
keel, ventral keels strong; rostrum short. 


Epiphytic on trees and shrubs, including ericaceous 
shrubs. Apparently rare in West Africa, having been 
recorded only in Sierra Leone (Loma Mountains) and 
Guinea, and uncertainly from Cameroon, though it may 
be expected there. Elsewhere in Africa, recorded only in 
Congo, Tanzania, Malawi and Réunion. Jones & Har- 
rington (1983) followed Vanden Berghen in including 
these plants under Strepsilejeunea brevifissa. In West 
African plants, the apical tooth of the lobule is only 
about 15 um long, whereas in the type of C. usamba- 
rana, and others from the Usambara Mountains (Tanza- 
nia), it is usually 20-27 um long. 


C. krakakammae (Lindenb.) R.M.Schust. is frequent in 
East Africa, and might be found in our area. It closely 
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Fig. 208. Cheilolejeunea usambarana. A,B: parts of shoots in ventral view. C-E: apical tooth of lobules. F,G: gynoecia 
with mature perianth and pycnolejeuneoid innovations. A,B,G: Tanzania, Jones 17/0; C.F: Sierra Leone, Jones 1512; D: 
Tanzania, Brunnthaler, G19693 (type); E: Tanzania, Jones 1702. Cheilolejeunea krakakammae. H,J: apical tooth and 
free margin of lobules. K: gynoecium with bluntly carinate perianth and two lejeuneoid innovations. L: gynoecium with 
terete perianth (exceptional in having no subgynoecial innovations). H: South Africa, Ecklon 1832; J: Tanzania, Jones 
2014; K,L: Tanzania, Jones 665. (from Jones, 1988). 


resembles C. usambarana in habit, size, and range of 
leaf shape, but differs in having 1) proportionately 
wider underleaves, (2.5—)3—3.5(-4.5) x as wide as stem, 


Cheilolejeunea pluriplicata (Pearson) R.M.Schust., at 
present known only from eastern and southern Africa, 
should be looked for in Cameroon. It would be difficult 


to distinguish vegetatively from C. usambarana, differ- 
ing chiefly in its very distinct perianth, which is fusi- 
form, 7—9(—10) plicate, with or without a short rostrum. 


2) lobule with short apical tooth, 3) perianth varying 
from obscurely 5-carinate to + terete, and 4) almost all 
subgynoecial innovations lejeuneoid. 


DREPANOLEJEUNEA (Spruce) Schiffn. 


Plants delicate, small to minute. Stems in cross-section with 7 rows of cortical cells (not forming a 
hyalodermis) surrounding 3, rarely 4, rows of medullary cells of similar size. Leaves with a short inser- 
tion, acute to acuminate and/or dentate, usually with ocelli, which are often also present in the female 
bracts and perianth but not in the underleaves. Underleaves with straight, linear, triangular or ligulate 
lobes diverging from each other at 90—180°, separated by 2 cells in the sinus, the base of the underleaf 
cuneate, bordered by (1—)2 large cells on each side. Dioicous or autoicous. Gynoecia on long or short 
shoots, with 1(—2) pycnolejeuneoid innovations. Perianths terete, pyriform, with (4—)5 keels, the keels 
frequently toothed or enlarged to form horns or similar appendages. 


a 


LEJEUNEACEAE 311 


The genus is usually easily recognised by the characteristic underleaves, the ocelli in the leaves and the distinctive 
leaf shape. Confusion is likely only with Harpalejeunea (not known from West Africa) and Leptolejeunea: from the 
former, Drepanolejeunea is distinguished by its pycnolejeuneoid innovations (Harpalejeunea has lejeuneoid inno- 
vations); from the latter, by the presence of subgynoecial innovations and the different underleaf morphology. 
Grolle (1976) recognised three subgenera of Drepanolejeunea, two of which occur in Africa. All the species which 
have been reported from West Africa belong to subgen. Drepanolejeunea, which is characterised by the leaves 
having few ocelli (1-4), lobules with usually 4 cells on the free margin, and a narrow sinus only one cell wide be- 
tween the |-celled apical tooth and the small tooth at the distal end to the free margin; the gynoecia are on long 
shoots. Species of subgen. Kolpolejeunea, not yet recorded from West Africa, differ in the more symmetrical leaf 
with 6-30 ocelli, the free margin of the lobule of 6—10 cells with a pronounced distal tooth and a sinus 2-3 cells 
wide between that tooth and the apical tooth, the apical tooth often of 2 cells, and the gynoecia on very short 
branches. Species of subgen. Kolpolejeunea are in many ways intermediate between Drepanolejeunea and Leptole- 
jeunea, in which several were originally placed. Grolle (1976) gives descriptions and illustrations of the species, 
four of which occur in East Africa; some of these, especially D. symoensii (Vanden Berghen) Grolle, may occur in 
West Africa. 


The recognition and delimitation of species is often difficult, for several reasons. Herbarium specimens are often 
poorly preserved and shrunken, with the ocelli indistinct. There is often very great variation in the shape and denti- 
tion of the leaf even within a single collection, the leaves of strong main axes being very different from those of 
branches or of weak shoots. The perianths seem to afford clear distinctive characters, but perianths can rarely be 
found in the dioicous species. The number and position of ocelli has usually been accepted as important in recog- 
nising species, but the ocelli often seem to vary considerably from leaf to leaf and are apparently not present in 
every leaf; more studies of ocelli in living plants are needed. The species of Drepanolejeunea have a mostly mon- 
tane distribution, and grow chiefly on twigs and smooth bark or on leaves of vascular plants in locations with high 
humidity. 


Literature: Grolle (1976), Jones (1968b), Jones & Harrington (1983), Vanden Berghen (1960a, 1961, 
1972a). 


1. Cells on back of leaf conical (at least locally), capped by cylindrical papilla or lenticular thickening 


of wall; apical tooth of lobule short, projecting only slightly beyond free margin ...... D. physaefolia 
1. Cells on back of leaf smooth or rounded, without papilla or lenticular thickening of wall; apical tooth 
of lobule long, curved, projecting for more than 0.5 its length beyond free margin .................06 2 


2. Leaves on strong shoots oblong-ovate, on weak shoots narrowly ovate-falcate, most leaves with large 
triangular tooth near base of ventral margin; underleaf lobes narrow-acute, of 2 or more uniseriate 


cells; perianth keels extended at apex into flattened acute horms .............:c:eeceeeeeeeeseees 2. D. cultrella 
2. Leaves broadly triangular-ovate, about as long as wide, ventral margin entire; underleaf lobes very 
short, triangular; perianth keels + dentate but not horned ...............::ccccesceseeeeeteeeeeeees 1. D. ankasica 


1. Drepanolejeunea ankasica E.W.Jones, Bull. 0.5 its length. Underleaves about 2 x as wide as 

Brit. Mus. (Nat. Hist.), Bot. ser. 11: 245. 1983. the stem, the lobes short, triangular, (3—)4(—5) 
Plants relatively large; shoots 0.5-0.6 mm wide. Cells wide at the base, diverging widely. 
Stems 45-60 um in diameter. Leaves triangular- Autoicous. Female bracts and bracteole shortly 
ovate to almost semicircular, 0.23-0.30 mm long CoOnnate, irregularly and shortly dentate. Perianths 
and almost as wide, the base arching over the 9-4-0.5 mm long, the 5 keels crenulate or shortly 


stem, the ventral margin straight or slightly con- 
cave, entire, the dorsal margin strongly arched, 
with up to 6-8 irregular low unicellular teeth, the 
apex shortly pointed, deflexed. Cells prominent, 
smooth, without any lenticular thickening of the 
cuticle, thin-walled, trigones and intermediate 
thickenings small or absent; in mid-lobe 15-18 x 
24—36 um; ocelli usually 3, in an interrupted line, 
the lowest separated from the insertion by | cell, 
and often adjacent to another ocellus. Lobule 
about 0.4 the length of the lobe, inflated, the api- 
cal tooth long, curved, projecting for more than 


dentate, not extending into horns. 


D. ankasica is known at present only from the Ankasa 
River Forest Reserve in Ghana, where it was found 
growing on twigs in the crowns of trees, but might also 
occur in the adjacent forests of Ivory Coast and perhaps 
elsewhere. The lobule resembles that of D. cultrella. 
However, D. ankasica is very different in its very much 
broader leaves and in the triangular, not narrow-acute, 
lobes of the underleaves. These differences led to D. 
ankasica being placed in a separate section, sect. Afri- 
canae Pocs, of subgen. Drepanolejeunea, together with 
the similar D. geisslerae Pécs and D. helenae Pécs 
(from Madagascar and Réunion respectively). 
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Fig. 209. Drepanolejeunea ankasica. A: part of shoot in ventral view. B: leaves. C: leaf in dorsal view, showing ocelli. D: 
leaf in ventral view. E: base of leaf in dorsal view, the basal ocellus partly overlapped by adjacent cells. F,G: apical tooth, 
hyaline papilla and free margin of lobules. H,J: underleaves. K: part of androecium showing two bracts with their under- 
leaves. L: female bracts and bracteole. M,N: perianths. A-N: Ghana, Jones 1377 (type). (from Jones & Harrington, 1983). 


2. Drepanolejeunea cultrella (Mitt.) Steph., Sp. 
Hepat. 5: 324. 1913; Lejeunea cultrella Mitt., 
J. Linn. Soc., Bot. 7: 168. 1863 "1864". 
Drepanolejeunea cristata Steph., Hedwigia 31: 209. 1891. 
Drepanolejeunea africana Steph., Sp. Hepat. 5: 320. 1913, 
possibly synonymous. 
Drepanolejeunea molleri Steph., Sp. Hepat. 5: 323. 1913. 
Drepanolejeunea ruandensis Vanden Berghen, Bull. Soc. 
Roy. Bot. Belgique 93: 63. 1961. 
Plants small, delicate; strong shoots 0.30—0.45 
mm wide. Leaves (0.20—)0.25—0.35 mm long xX 
0.12—0.16 mm wide, spreading at ca. 45° from the 
stem, arching upwards with the apex decurved. 
Leaves very variable, especially in dentition: on 
main shoots usually oblong-oval, the apex acute, 
the dorsal margin entire, the ventral margin some- 
times entire, but usually with a strong triangular 
tooth at its base just distal to the keel, the ventral 
margin nearly in line with the keel, straight or 
somewhat concave; on branches, frequently nar- 
rower and more acuminate, and either entire or 
dentate in the distal 0.5 of the dorsal margin, and 
with some spiniform teeth on the ventral margin. 
Cells sometimes prominent dorsally but never 
conical and without any lenticular thickening of 
the cuticle, thin-walled, trigones absent or small. 


Median cells of lobe 12-15 um wide x 12—18(— 
24) um long; oil bodies Jungermannia-type, 14 
per cell. Ocelli 1-3, spaced along the median line 
of the lobe, the proximal ocellus separated from 
the insertion by | cell, and with 1 cell separating it 
from the next ocellus. Lobule when well devel- 
oped 0.30.5 the length of the lobe (but frequently 
reduced to a fold), inflated, the free margin of 4 
cells inrolled and not visible in situ, or in weaker 
forms incurved and more readily visible, the 
mouth rounded, the apical tooth curved, 30-50 
um long, projecting for more than 0.5 its length 
beyond the free margin. Underleaves with lobes 
2—4(-5) cells long, either entirely uniseriate or 
more often with the proximal 1-2 tiers of 2 cells, 
the lobes on the main axes often spreading at 
nearly 180° to each other, on branches shorter and 
at an angle nearer to 90°. Autoicous. Androecia on 
long or short branches, of 2—4 pairs of bracts. 
Female bracts and bracteole shortly connate, 
coarsely dentate, the lobes acuminate. Perianths 
obconical, ca. 0.45 mm long x 0.26 mm wide, the 
5 keels + expanded distally into compressed, 
spreading or ascending acute horns, which are 
often unequal (and sometimes bifid). 
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Fig. 210. Drepanolejeunea cultrella. A-D: parts of shoots in ventral view. EF: leaves. G: terminal androecium. H: perianth 


with bracts. J: perianth with bracts and bracteole. K-N: perianths. 


A,G,.H.J: Burundi, Lewalle 5705; B-D: Sao Tomé, 


Monod 11774; E,F: Cameroon, Dusén 360 (type of D. cristata); K,L: Cameroon, Jones 324; M,N: Cameroon, Mann 1861 
(type). Drepanolejeunea capulata. P: leaf. Nigeria, Palisot de Beauvois s.n. (A,G,H,J from Vanden Berghen, 1972a; B-D 


from Vanden Berghen, 1960a; E,F,K-P from Jones, 1968b). 


Usually epiphyllous, only occasionally epiphytic on 
twigs. In West Africa distributed from Cameroon to 
Guinea, Rio Muni and the Gulf of Guinea Islands, from 
near sea-level to montane regions. In East Africa from 
Rwanda and Kenya to Malawi. D. cultrella is very vari- 
able, and the plants described as D. cristata and D. 
ruandensis are treated here as forms with more strongly 
dentate leaves than the type. D. cultrella has sometimes 
been described as monoicous, sometimes as dioicous. It 
is possible either that both conditions exist, or that more 
than one taxon is present; further observations are 
needed. 


Drepanolejeunea capulata (Taylor) Steph. was one of 
the plants collected at ‘Oware’, Nigeria, by Palisot de 
Beauvois in about 1787, while D. africana Steph., also 
from ‘Oware’ (date and collector not recorded), appears 
to be the same species. The type specimens of both 
species are too scanty and too poorly preserved to make 
a detailed examination possible, but they appear to dif- 
fer from D. cultrella chiefly in having relatively nar- 


rower lanceolate leaves which are almost entire, except 
for a tooth on the ventral margin. They may be forms of 
D. cultrella, and if they are, D. capulata would be the 
correct name for the species. Fresh collections in the 
Warri district, Nigeria, or elsewhere are needed to show 
whether D. cultrella is conspecific with D. capulata. 
Somewhat similar plants with lanceolate, somewhat 
falcate, leaves, that seem best referred to D. cultrella, 
occur in the Tanzanian mountains. 


3. Drepanolejeunea_ physaefolia (Gottsche) 
Steph., Sp. Hepat. 5: 324. 1913, sens. lat.; Le- 
jeunea physaefolia Gottsche in Abh. Natur- 
wiss. Ver. Bremen 7: 357. 1882. 

Lejeunea securifolia Gottsche, Abh. Naturwiss. Ver. Bre- 
men 7: 360. 1882; Drepanolejeunea securifolia (Gott- 
sche) Steph., Sp. Hepat. 5: 325. 1913. 

Lejeunea intorta Besch. & Spruce, Bull. Soc. Bot. France 
36, Suppl.: 188 (Roman). 1890 "1889"; Drepanole- 


jeunea intorta (Besch. et Spruce) Steph., Sp. Hepat. 5: 
323. 1913. 
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Fig. 211. Drepanolejeunea physaefolia. A: sterile shoot in ventral view. B: female shoot with inflorescence. C: leaf. D: 
leaf and underleaf. E: leaf margin. F,G: underleaves. H: androecium. J: female bract. K: female bracts and bracteole. L: 
perianth. M,N: leaves. P: apical tooth of lobule. Q: perianth with involucre. R: perianth. A,F: Dem. Rep. Congo, Symoens 
2097; B,C,G: Rwanda, Symoens 5366; D,E,J,K,L: Principe, Monod 12114; H: Rwanda, Symoens 5380; M-R: Ghana, Jones 
1320b. (A-C,F-H from Vanden Berghen, 1961, as D. friesii; D,E,J,K,L from Vanden Berghen, 1960a, as D. clavicornis 
(“claviformis”’); M-R from Jones & Harrington, 1983, as D. ?friesii). 


Drepanolejeunea clavicornis Steph., Hedwigia 35: 81. 1896 
Drepanolejeunea friesii Vanden Berghen, Svensk Bot. 
Tidskr. 45: 366. 1951. 

Plants larger than D. cultrella; strong shoots 0.4— 
0.6 mm wide. Strong stems 30-60 um in 
diameter. Leaves triangular-ovate, lobes to 0.5 
mm long, the dorsal margin strongly arched, the 
dorsal base crossing the stem, the apex deflexed 
or incurved, the ventral margin concave, forming 
a sharp angle with the strongly curved keel, the 
margin crenulate with prominent cells but 
otherwise entire, the keel with some conspicuous 
conical cells or papillae, especially distally. Cells 
in mid-lobe 15 um wide x 15-22 um long, with + 
nodulose trigones and intermediate thickenings; 


all cells, except those of the lobule and the ocelli, 
with a well-marked lenticular thickening or a 
large hemispherical or cylindrical papilla over the 
centre of each cell; oil bodies granular, 0-6 per 
cell. Ocelli usually 1-3 in a line just above the 
free margin of the lobule, partly overlapped by the 
cells on either side. Lobules nearly 0.5 the length 
of the flattened lobe, inflated, the free margin of 4 
cells, inrolled and not readily visible in situ, the 
apical tooth 27-30 um long, projecting not more 
than 0.3 of its length beyond the free margin. Un- 
derleaves not much wider than the stem, the lobes 
forming an angle of about 90° with each other, 2— 
3 cells long and 1-2 cells wide. Dioicous. Andro- 
ecia on short branches, of 2-4 pairs of bracts. 
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Female bracts and bracteole shortly connate, 
varying from obtusely to spiniformly dentate. 
Perianths obovate with 5 blunt rounded keels in 
the distal 0.5, the keels sometimes extended up- 
wards to a variable extent to form rounded horns. 


Epiphytic on tree trunks, branches and twigs. 
Widely distributed in montane forest from Cameroon to 
Guinea, Rio Muni and the Gulf of Guinea Islands. Also 
widespread in East Africa from Rwanda and Kenya 
southwards to South Africa. The vegetative features 
which differentiate D. physaefolia from other African 
species of Drepanolejeunea are the papillose leaves, the 
entire lobe margins (except for prominent cells), and the 
short apical tooth of the lobule. The papillae are usually 
large, and are visible at a glance, especially towards the 
base of the dorsal margin, but occasionally, in presuma- 
bly hygromorphic plants, the leaves are nearly smooth, 
and the lenticular thickening of the cuticle can be de- 
tected only by careful microscopic examination. The 
apical tooth is usually invisible in situ and it is neces- 
sary to detach a lobule in order to see it clearly. 

D. physaefolia is extremely variable in many re- 
spects, the variation embracing the plants that have been 
described as D. clavicornis and D. friesii, and requiring 
further study. D. friesii was described from sterile 
plants, Vanden Berghen (1961) differentiating it from 
D. clavicornis mainly by the absence of ocelli. In Jones 
& Harrington (1983), I tentatively named plants from 
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Ghana as D. ?friesii even though they had ocelli, be- 
cause they did not possess the distinctive globose- 
horned perianths of D. clavicornis (Fig. 211L). How- 
ever, Vanden Berghen (1960a) described D. clavicornis 
(erroneously there as “claviformis”) as ‘often’ having 
ocelli, thus implying that they are not always present. In 
fact, for several reasons it is not always possible to be 
certain in herbarium material whether ocelli are present: 
the characteristic contents often vanish with age, the 
ocelli are partly concealed by overlapping cells on either 
side at the bottom of a fold, in a position where the view 
is obscured by the cells of the lobule, and the ocelli 
form a line of weakness and are often ruptured when a 
leaf is detached. Perianths are rare, even in the type of 
D. clavicornis, so that there is very little evidence to 
show how constant the perianth character may be. How- 
ever, in one collection from Madagascar (Cremers 
3422) perianths are very abundant and most have the 
inflated horns characteristic of D. clavicornis, but the 
development of the horns is very variable, and a few of 
the perianths lack them. Thus D. clavicornis can be 
accepted as a synonym of D. physaefolia. But it remains 
uncertain whether or not there exists in West Africa an 
additional taxon (named as D. ?friesii in Jones & Har- 
rington, 1983), which is similar vegetatively, but with 
perianths never horned (Fig. 211M-R). 


D. physaefolia is sometimes treated as a synonym of the 
Asian D. vesiculosa (Mitt.) Schiffn. 


HAPLOLEJEUNEA Grolle 


Plants small, bright green. Leaves attached to the stem along a very short insertion line. Ocelli present 
in leaves, underleaves, female bracts, bracteoles and perianths. Lobule strongly inflated, the free margin 
of 6-8 cells, an apical tooth not differentiated. Innovations pycnolejeuneoid. 


Two species of Haplolejeunea are known: H. cucullata from Brazil, the Guianas and Cameroon, and H. sticta 
Grolle from Madagascar. In H. sticta, on which the genus is based, each cell of the leaf has a Jarge conical papilla 
above it (as in some species of Drepanolejeunea). H. cucullata resembles H. sticta very closely in most characters, 
but does not have a conical papilla above the leaf cell. The narrow attachment of the lateral leaves is rare in the 
Lejeuneaceae, and taxa possessing that character, including Haplolejeunea, are sometimes placed in a separate sub- 
family, the Tuyamaelloideae. 


Literature: Grolle (1975). 


1. Haplolejeunea cucullata (Steph.) Grolle, J. 
Hattori Bot. Lab. 45: 176. 1979; Cheilole- 
jeunea cucullata Steph., Sp. Hepat. 5: 644. 


1914. Fig. 212. Haplolejeunea 


° : cucullata. A: dorsal leaf 
Plant delicate; strong shoots 0.6-0.7 mm wide. ea base showing narrow 
insertion on stem. Cam- 


eroon, Staudt 99. (drawn 


Stems ca. 50 um in diameter. Leaves approximate s) 

to imbricate, narrowly inserted on stem, the larger seat 
leaves ca. 0.4 mm long x 0.25 mm wide; lobes by M. J. Wigginton). 
asymmetrically ovate, strongly convex, the base 
arching across the stem, the apex rounded, the 


ventral margin forming a deep sinus with the 


Strongly arched keel. Cells of lobe near the apex 
ca. 15 um in diameter, in mid-lobe 11-20 um 


wide x 16—25(—29) um long, at the base to 20 um 
wide x 24 um long, the walls mostly slightly but 
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Fig. 213. Haplolejeunea cucullata. A: sterile shoot in ventral view. B: fertile shoot with androecium and gynoecium. C: 
shoot in dorsal view. D,E: leaves showing ocelli. F: cells in mid-lobe. G: cross-section of leaf. H: distal part of lobule 
showing apical hyaline papilla. J: underleaves. K: leaf lobules and underleaf. L: androecium. M,N: female bracts. P: female 
bracteole. Q: perianth. A-Q: Cameroon, Staudt 99. (drawn by O. Van de Kerckhove). 
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uniformly thickened, trigones small or none, but 
towards the margins with larger well defined tri- 
gones and often with intermediate thickenings; 
ocelli near the base of the lobe often in a group of 
a few cells, with 3-4 isolated ocelli scattered in 
the proximal 0.5 of the leaf lobe, the ocelli differ- 
entiated chiefly by their content, and therefore not 
always readily recognisable in herbarium speci- 
mens. The cell wall of the margin of the lobe fre- 
quently thickened slightly so as to form a double 
‘hump’ at the point where the radial wall meets 
the margin. Lobules about 0.3 the length of the 
lobe, very strongly inflated, almost spherical ex- 
cept for the flattened distal part, the free margin of 
6-8 cells, not incurved, but concealed in situ by 
the inflated body of the lobule, the angle of the 
apex without a tooth, but with the 2 almost equal- 
sized distal cells of the free margin forming a 
slight notch where they meet, behind which lies 
the hyaline papilla. Underleaves small, 0.10—0.25 
mm long x 0.12-0.17 mm wide, distant, 2-3 x as 
wide as the stem, 2-lobed to 0.3-0.5 their length, 
the lobes 4 cells wide, obtuse or subcuneate, 
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mostly with an ocellus towards their base. 
Autoicous. Androecia on short lateral branches, of 
usually 2 pairs of bracts. Gynoecia on short lateral 
branches, with 1 pycnolejeuneoid innovation; 
bracts about 0.5 as long as the leaves, their lobules 
about 0.5 the length of the lobe, only shortly free; 
bracteoles nearly as long as the bracts, shortly 
bifid-incised. Perianths ca. 0.5 mm long x 0.28 
mm wide, compressed pyriform, plane dorsally, 
ventrally somewhat inflated and weakly 2-angled 
distally, 2-carinate ventrally. 


On bark. Apparently collected only once, from Lolo- 
dorf, Cameroon (coll. Staudt 99 p.p., 1891), but perhaps 
still to be found in undisturbed lowland forest in West 
Africa. H. cucullata is typically bright green in colour, 
and is recognised by the narrow attachment of the 
leaves to the stem. The lobules are very conspicuously 
swollen, with an inflexed free margin, and lack a dis- 
crete tooth at the apex. The hyaline papilla is located in 
a small notch at the apex and is therefore neither distal 
nor proximal. The scattered ocelli, the small under- 
leaves with obtuse lobes, and the flattened, sub- 
auriculate perianths are also distinctive features. 


LEJEUNEA Lib. 


Plants small, creeping, pale- to bright green, dull to glossy. Stems with a hyalodermis of (7—)10—12 
rows of cells surrounding 4-14 rows of smaller medullary cells; ventral merophyte 2 cell rows wide. 
Leaf lobes spreading, apex rounded to obtuse (acute in a few species), plane, margins entire or some- 
what crenulate, never toothed; lobules usually less than 0.35 the length of the lobe, sometimes reduced, 
ovate, apical tooth short and blunt, rarely long; hyaline papilla proximal. Cells usually thin-walled with 
minute or small (rarely large) trigones and sometimes intermediate thickenings, ocelli lacking; cuticle 
smooth; oil bodies small, finely granular or homogeneous. Underleaves 2-lobed, usually small, rarely 
large and cordate. Dioicous or autoicous. Gynoecia on long or short shoots, with (0O—)1—2 lejeuneoid 
innovations that bear perianths or are sterile. Perianths with 0-5 keels, the keels smooth or somewhat 
crenulate (rarely auriculate, expanded into inflated wings). Vegetative reproduction by caducous leaves 
or lacking. 


As understood until the last quarter of the nineteenth century, the genus Lejeunea included most of the known mem- 
bers of the family Lejeuneaceae. The subsequent separation of numerous reasonably well defined genera has left the 
genus Lejeunea as a rather heterogeneous residue, which is defined mainly by negative characteristics, and there is 
still no general agreement on the limits between the genus Lejeunea and several other closely allied genera. Even 
when species that have been placed in these allied genera are excluded, Lejeunea still remains a varied group which 
ought to be subdivided, though the best basis for this remains uncertain. Schuster (1980a) recognised a series of 
subgenera within Lejeunea, but I do not find that classification wholly satisfactory so far as the African species are 
concerned. In the past, too much importance has probably been attached to the shape of the perianths and the pres- 
ence or absence of subgynoecial innovations, whilst there has been insufficient importance attached to the general 
character of the areolation, to the structure of the lobule and to the female bracts and bracteole. 

Lejeunea is a very large, mainly pantropical and warm-temperate genus, with about 40 species in sub-Saharan 
Africa. The species are without exception variable, and there are many species which resemble each other closely in 
general facies so that identification is often difficult. In addition, sterile or imperfect specimens are often collected, 
and it is inadvisable to name these unless they can be related to well developed perfect specimens from the same 
neighbourhood. Moreover, although the following account includes all the well described species from West Africa, 
several other species almost certainly occur in our region, especially in the mountains, but which are too poorly 
known to allow their being described. 
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Oil bodies can be important in the identification of species of Lejeunea, and whenever possible their morphol- 


ogy and number should be recorded in fresh material; they are compound in all species currently known from West 
Africa, except in L. eckloniana and L. amaniensis. 


Literature: Jones (1967, 1968, 1969, 1972, 1974b, 1979, 1982, 1985a, 1989), Jones & Harrington 
(1983), Schuster (1980a), Vanden Berghen (1961, 1972a, 1972b), Zhu & Grolle (2001). 


KEY TO LEJEUNEA AND TAXILEJEUNEA OF WEST AFRICA 
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Leaf apex pointed or acuminate (at least in some leaves); perianths not compressed, with 5 equal 
KGOIS. . pieccsGesus toncyev dante iseehi's ol crs Be te hve cache xt tas GRPORee CUTE aah oie ne cee one et eee es ae 2 


. Leat-apex rounded: penianths vanlous, COMMEESSEC Om NOM sn.5.- pcctseac<cs peat tarts anche cwustate crags fonts Pancexas 6 
. Plants dioicous; cell walls often thickened, with large, somewhat nodulose trigones and intermediate 


thickenings; plants usually elongate, little-branched, free hanging .................:ceeeseeeeeeeeeee 1. L. acuta 


. Plants monoicous; cell walls thin, trigones and intermediate thickenings small or absent; plants pros- 


fate we MUCH DEANGRE GL «02. mr ccies'kss Wan edelgensig on} Pema scenes RG ae oe ects Skeid vas Cem bs ced ncaa Oe in Meee iy Se 3 


. Underleaves large, 3-5 x as wide as stem, 2-lobed to 0.2 their length, with a wide sinus; lobes of 


female bracts and bracteoles + dentate; plants with metallic-glossy sheen, usually brown in the her- 
Barun 4.oc ah, ss RE ea. Miele coven, Sorts eae ees 2. L. amaniensis 


. Underleaves smaller, 2—3.5 « as wide as stem, 2-lobed to about 0.5 their length; lobes of female 


bracts and bracteoles entire; plants lacking metallic-glossy SheeM ..............:::ccesceseeseeesreeesseeeeneensneees 4 


. Perianth keels abruptly expanded distally to form widely spreading inflated wings; gynoecia on short 


lateral branches, with a short sterile or male inMOVAtION ...............ccccccsesseeeceeeesessnenees 13. L. lyratiflora 


. Perianth keels shallow, gradually expanded distally, not forming inflated wings; gynoecia with 1 


innovation which usually,bears Other PyYNOCCIA 2 ce.cp.k-tyaes nate tasteseenokcc diya cnnavensusety coca Teun ve eat hcate tae 5 


. Underleaves 2—2.5 x as wide as stem; perianth keels smooth, except for prominent cells ................. 


. . . ? 
lagenneued ub adi agsb OOM Rae is Te DS HOUR! PS, drm ci At een Tt Reg ARN Mes Taxilejeunea conformis '** 


. Underleaves less than 2 x as wide as stem; perianth keels cristate with short, acute teeth, or cilia ....... 


sboneagoal CawigtyS saincs ther coe clare Mean eben RET RR PA MLE RC, OR Ete Taxilejeunea pulchriflora ° 
' Forms of L. eckloniana with apiculate leaves may also key out here; for the distinctions, see notes under 
Taxilejeunea conformis 
> Forms of these plants occur in which most or all of the leaves have apices which are narrow but not 
pointed. Usually in such plants acute apices can be found on the leaves of some branches and on female 
bracts. Forms lacking pointed leaves are allowed for in the next section of the key. 


«Plants autorcou se ges ctl aya sst ibe hese sh caccpa des 109 Fok caancota cons esa ca Ae a at Re a 7 
» Plants dioicous, OF ApPareMeLy: SO: ozs cczis<ssunssuxecjnensacessceke Cans neskanel sands ote Paeta tA teNe Sonal ene STMT Mit os sos 20 
. Perianths compressed, even when mature; cells thin-walled, with trigones small or none ................. 8 
. Perianths terete or subcompressed when mature, with 4 equal keels (2 lateral, 2 ventral), or with 5 
keels, the dorsal keel being smaller than the other 4; cells with or without trigones .............::0000 13 

. Some or all lobules reduced, forming a seta 3 or more cells long; underleaves on well developed 
shoots 2—3 x as wide as stem, their lobes 4—9 cells wide at base; leaves flat ................ 19. L. setacea 

. Lobules not setaceous; underleaves on well developed shoots smaller, or if as large, then their lobes 
only 2-4{=6) ‘cells: wide, aUDaSGS IGAVES Lc CONVERS clapcvesspreneseehevah ccstarsoovsets rotates Oreiv ere veh ts deat seated echt: 9 
Perianths on very short lateral branches, without subgynoecial innovations; underleaves very small, 
QTCEN, ADRS a sates cas en tag a Ratan decent in Buss Cit ge ie She knee 16. L. okomuensis 
Perianths ‘always-with subeynoecial Inno Vatons oss duces oxy. euist Monet nek Ponieeth syikete eee rate coegd 10 

. Perianths oblong-triangular, lateral keels narrow; underleaves 1.5—2 x as wide as stem; lobules of 
female ‘bracts:stbequal igs 50: Sha AR AE SE eee Arts eee ane 11. L. ibadana 
Perianths cordate-triangular, lateral keels distally wide; underleaves 2—3 x as wide as stem, often 
lunate; lobules of female bracts very unequal, that of the upper bract being a long, acute lamina at- 
tached to"ldbe by very Short keel (Z."caespira ste COO aaa cae ang he ety ens ea nn a 11 
Perianths obcordate, not greatly expanded into wings distally, the sides curved ....... 5. L. caespitosa 
Perianths triangular-obcordate, expanded into wings distally, the sides straight ..............:c0:cceeeee 12 
Perianths expanded at apex into semicircular wings (auricles) ..........:::ccesseeeeeeeees 17. L. papilionacea 


Perianths greatly expanded at apex into oblong wings (auricles), with deep V-shaped indentation 
between Wes... 5, les tess Relea ca sdaen ce teeece red yep emer tte noesentn aceite Cnn ae gtreE eee eas 8. L. dipterocarpa 


18: 
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Leaf cell walls usually with medium-sized or large sharply-defined trigones and intermediate thick- 
enings; underleaves large, ovate or cordate-ovate, sinus narrow; perianths with dorsal keel markedly 
weakenthan (hethers ion lackinow,. seri ret alee cet tree desc. con teh Ria soetect te. satteece= tt Mees eked Ssaksaeeees 14 


. Leaf cell walls with trigones and intermediate thickenings small or absent, or if trigones present, 


then intervening walls thin; underleaves rounded or very small, sinus wide; perianths with 5 + equal 
Pe ret i RT SR Eero EERE, 5 tee Er ey Aa ee 15 


Forms of some species of the Lejeunea flava group with trigones small or absent may be confused with 
L. eckloniana or, if sterile, with L. tuberculosa. 


14. Leaves spreading from stem nearly at right angles; underleaves truncate at base ..............eecceeeeeeeees 
ESR MMs rene my reer tax eet eee cole eeah Ac ePe Reece cy Me acc onesie Wcnoed iauNcaecedeuprsd Settens Sues 10a. L. flava subsp. flava 
14. Leaves spreading from stem at narrower angle (often 45—55°); underleaves distinctly cordate at base 
te heaas setae Tecac er eae neon ppt ihale tae asea tan cevteee ster issn caer conser snes ase oar canes 10b. L. flava subsp. tabularis 
i). Wndetleayes;2—0 %-as Wide-as Slem: Plants MeEGINM-SIZEGse..,...s5c1.5.ises se acvteeeder inn adontsereteseslopagseseibie- 16 
LSaUNnderea Ves l5—2 CaS. WiGe aS SEM PLANUS Sita lp Aktien esioec ent Seiiwea seat lane nD ePeue thon tyay aioe s asa eete 19 
16. Plants in herbarium with translucent texture, not tinged orange or brown; oil bodies compound, ca. 
6-10 per cell; leaves tending to bend upwards when dry .............:::ceeesceeeseceeseeesseeeeeeees T. conformis 
16. Plants in herbarium tinged orange or brown, with a metallic sheen; oil bodies very small, simple, 
20-40 per cell; leaves + unaltered when dry (L. eckloniand group) ........cccccccccessceeseeesseeeseeeeseeeeees 17 
17. Underleaves 3-6 x as wide as stem, insertion strongly arched ..............cessseeesseesseeceeseeeesneeetsseeeseeeens 
ae RN EIEN se WET ROR SSN, She aa mec niet eee (L. cyathearum - see under L. eckloniana) 
17. Underleaves 2—3.5(—-4) x as wide as stem, insertion nearly straight ................ cc ceesseeeseeseeeeceeneeenens 18 
18. Ventral margin of leaf forming deep sinus (to 90°) with strongly arched keel; perianth keels tuber- 
culate or irregularly dentate, sometimes with 2—3-celled Processes ...........ccc:ccesssssesseceesseeresecenseeeeenees 
St replat sk PE AE Erk CA dee Ce Se R=. AER (L. villaumei - see under L. eckloniana) 
18. Ventral margin of leaf + in line with, or making a wide sinus with gently arched keel; perianth keels 
USUAL vaSInGOl, OCCANiONAll Y CUDETCULALC Met 2-4. 2... esacseees.es «detiaarentvttesavcens ckstesteesa ces 9. L. eckloniana 
19. Underleaves 1.5—2 x as wide as stem but well developed, the lobes triangular, 4 cells wide at base, 
With acute simls. perlanth KEEIS Cristatem...1)..,.....ntteseeeeetcrtrean eter frane-seey Taxilejeunea pulchriflora 
19. Underleaves scarcely wider than stem, delicate, often shrivelled or aborted, the lobes + setaceous, 
2-3(-4) cells wide at base; perianth keels SMOOth ................cscceeesccesseeeesseceeeeeesaeesenseees 3. L. autoica 
20. Plants relatively robust; lobe cells with large trigones and intermediate thickenings which are often 
confluent; underleaves 3—5 x as wide as stem (L. flava gTOUP) .............:ccccsessscscssssesorsseeceetererasonee 21 
20. Plants small or delicate in texture; lobe cells with sharply-defined medium-sized or small trigones, 
or trigones absent (trigones and intermediate thickenings well developed and conspicuous in L. ob- 
BAL PUNNEtICAVESNL—S. 5% AS "WIG AS SUCIM: 2... in. .cedessQnenbatrunesctsesunsounseghePe pec seftsancets stat saterevsenheties 23 
21. Perianths terete (or at most bluntly angled) when mature, lacking keels .............. 18. L. ramosissima 
Pahl ce SENT Sa es (2s Datei IM, ih er tele RRR eh re hah Oh ELT EE ony OPE DDE A Ee TEE ae 22 
22. Androecia very long, of up to 15 pairs of bracts, with underleaves (bracteoles) throughout; cell walls 
FACKIN PTCOMSPICUOl s TIA G1e HAMMELL tresce tte sence sian set rtsanscasemeseteae stot este Moth weeede cans atsetssees ott 4. L. brenanii 
22. Androecia short, of 2 pairs of bracts; cell walls with conspicuous middle lamella .................:0::ee 
PB cra scp Abe he Aah Sige Os SA ate» ERS PR Pe ee L. isophylla - see under L. flava subsp. tabularis 
23. Lobule mouth compressed; distal part of lobule flat and lying against lobe, free margin readily visi- 
LO ATT Me Neda) aR OC gene.) ed Ne iat a RE a i Be Reet i ee sae 12. L. lomana 
23. Lobule mouth rounded; free margin of lobule incurved throughout its length and thus not readily 
LEY Ear RT #7 ag. Ct Sa Me GU NOR CARA ote OR A, EER ee ory aes eC ene ON See ET OCR, PPE 24 
24 Wndérleaves mostly mot more thanx) as wide: as Stem ssicvz..s-ytaaledvvtessp taste gTyvedeiessneonscesedeesbV8ieayeres 25 
ave WTS EEAV Ones ees OC AS AW il esas BLOM cre cys. 610A. ses es We. oN ele Wa ere es coth cvovesbbebaleaisleoseces. 28 
fag] EI SASS SETTLES a. 5 le ye ie ane | OR cP a eet OOP EERE an FE: ds < on Pe ecie eeee ee ee 26 
PSM LEER CUETO ATEC UT ok ash A amie leet sc RR ean Ar Te epee REE Ae EAA 5 debe alate ry SE ROL ey oP ris 
26. Leaves steeply elevated when moist; female bracts subequal in size, keel of upper bract long; peri- 


anths equally S-Carimate ox. 0, vx essteeesst fis uetbud cA tancdee Ad one case (L. rhodesiae - see under L. obtusistipula) 


. Leaves remaining appressed when moist; female bracts very unequal in size, keel of upper bract 


short; perianths 5-carinate, the dorsal keel short and low 


eee eee eee eee ee eee eee eee eee eee eee eee ee ee eee ees 
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eg Eas Ls ee a 21. Lejeunea sp. (cf. Rectolejeunea maxonii) 
Perianths pyriform, terete, with 5 equal blunt keels around apex; lobules of female bracts large in 
relation to lobe, keels long; ventral margin of lobe forming wide sinus (up to 90°) with keel (may 
also bemonoicous -See:SpeCies ACCOUNT) mene seees. scree ey ere oe 15. L. obtusistipula 
Perianths oblong, subcompressed, keels variously developed; lobules of female bracts unequal, 
much smaller than lobe, keel of upper bract short; ventral margin of lobe forming deep sinus (often 


muchilessithan,-QO2) with ike lien tease ee) ia ae Ae Mi a casts heats Sunes cee ey, 7. L. confusa 
Perianths terete, ecarinate or obscurely and bluntly 5-keeled near apex, papillose with strongly pro- 
tuberant cells; distal cells of free margin of lobule not reaching apical tooth ......... 20. L. tuberculosa 


Perianths dorsally concave or plane, without or with only a weak median keel, inflated and bicari- 
nate ventrally, not papillose with strongly protuberant cells; distal cells of free margin reaching api- 
Gab COOL OL NOE 0c. asus dese: tenes odcesedutuenaseauotacrsteences eomesee Cer Teun AUS anette Siena ee cee ee eee eee 29 
Perianth keels not winged; gynoecia mostly with 1 innovation; ventral keels, if present, blunt; distal 
cell of free margin of lobule prolonged in a tooth which meets apical tooth; underleaves about as 
JOH S"AS WIE: 24 ccos ce cnesectectlcettes tices sda otantts eet cne eR eT canes Seat eee eee ET es eee See 14. L. obtusata 
Perianth keels narrowly winged; gynoecia mostly with 2 innovations; distal cell of free margin of 
lobule not forming a tooth (margin of lobule is inrolled, so this feature not visible in situ); under- 
leaves distinctly longer thatl wide s...1.sect resents te tee eee ene ate rene 6. L. cantabrigiensis 


Fig. 214. Lejeunea acuta. A,C,D: shoots with gynoecia, in ventral view. B: intercalary androecium. E: shoot with androe- 
cium on lateral branch. F,G: female bracts and bracteoles. H: cross-section of perianth. A,B: Bioko, Mann, s.n.; C,E,G,H: 
Cameroon, Jones 375; D,F: Cameroon, Jones 376a. (from Vanden Berghen, 1961). 
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1. Lejeunea acuta Mitt., J. Linn. Soc., Bot. 7: 
167. 1863 "1864"; Taxilejeunea acuta (Mitt.) 
Steph., Sp. Hepat. 5: 451, 454. 1914; Ay- 
grolejeunea acuta (Mitt.) Vanden Berghen, 
Bull. Soc. Roy. Bot. Belgique 93: 65. 1961; 
Stenolejeunea acuta (Mitt.) Tixier, Trop. 
Bryol. 11: 33. 1995. 

Lejeunea pulcherrima Steph., Bot. Jahrb. Syst. 8: 87. 1887; 
Hygrolejeunea pulcherrima Steph., [Hedwigia 30: 302. 
1891], Sp. Hepat. 5: 526. 1914. 

Hygrolejeunea patellirostris Steph., Hedwigia 35: 103. 
1896. 


Nesolejeunea intercalaris Herzog, Bot. Notiser 101: 327. 
1947. 


Plants very variable. Compact robust forms with 
fronds 2—3 cm long and shoots 1.0—-1.8 mm wide, 
stems 0.15 mm in diameter, leaves approximate or 
slightly imbricate, ovate, finely acuminate, de- 
flexed when dry, lobes 1.0 mm long x 0.65 mm 
wide, underleaves large, ovate, cordate at the 
base, 0.6 mm wide x 0.7 mm long, about 4 x as 
wide as the stem, 2-lobed to about 0.5, the lobes 
acute or acuminate, the sinus narrow. At the other 
extreme, slender forms with fronds 6-8 cm long, 
little branched, stems 0.8-1.0 mm in diameter; 
leaves distant, narrowly ovate-lanceolate, longly 
acuminate, lobes 0.7—1.0 mm long x 0.2—0.3 mm 
wide, forming a wide angle with the stem, unal- 
tered when dry. Cells in mid-lobe 18—22 um wide 
x 21-28 um long, walls distinctly thickened, with 
large, somewhat nodulose trigones and intermedi- 
ate thickenings; oil bodies rough Jungermannia- 
type, 2-6 per cell. Lobule when well developed 
about 0.25 the length of the lobe, the free margin 
of 4 cells, involute, the apical tooth short, blunt. 
Underleaves about 3 x as wide as the stem, the 
base rounded, 2-lobed to 0.65 into narrow acumi- 
nate diverging lobes, the sinus wide. Dioicous, but 
male and female plants often intermixed. Androe- 
cia on short lateral branches or intercalary on long 
shoots, with underleaves throughout their length, 
of 2-10 pairs of bracts. Gynoecia usually on long 
shoots with 2 innovations, rarely on a lateral 
branch with | innovation; bracts and bracteoles 
acuminate. Perianths clavate or fusiform, ca. 1 
mm long, 5-carinate. 


Montane, from about 1500-2500 m on Mt. Cameroon, 
but as low as 500 m on Principe; also known from Rio 
Muni, Bioko, S40 Tomé and Annobén and locally on 
some of the wetter mountains of East Africa. On Mt. 
Cameroon it is one of the dominant liverworts on tree 
boles and branches in the ‘mist zone’ forest at 1800— 
2000 m, where it often festoons the twigs of shrubs in 
the understorey of the forest. The extreme forms differ 


greatly from each other, but despite its variability, the 
species is easily recognised by its acuminate leaves and 
large underleaves. Taxilejeunea conformis might be 
mistaken for it at a cursory glance, but it is softer in 
texture, has very different areolation and smaller un- 
derleaves. 


2. Lejeunea amaniensis E.W.Jones, J. Bryol. 13: 
392. 1985. 


Plants creeping, intricately branched, the shoots 
ca. | mm wide, tumid, in the herbarium brownish- 
green with a glossy-metallic tinge. Leaves 0.6—1.0 
mm long x 0.4-0.7 mm wide, densely but laxly 
imbricate, convex, ovate, acuminate with the 
acumen strongly decurved, the dorsal base straight 
near the insertion and then arched across the stem. 
Cells large, + isodiametric, 20-30 um wide in 
mid-lobe, very thin-walled but often with small 
but sharp trigones and intermediate thickenings; 
oil bodies simple, numerous. Lobules large, 0.4— 
0.5 the length of the lobe, the keel strongly arched 
and forming an angle of 90° or more with the 
ventral margin of the lobe, strongly inflated (al- 
most globose) proximally and towards the keel, 
flat near the outer angle, the apical tooth short, the 
free margin of 6 or more cells, sometimes with a 
blunt tooth near the apical tooth. Underleaves 
approximate to imbricate, broadly oval, 3—S x as 
wide as the stem, wider than long, widely and 
shallowly 2-lobed to about 0.2 their length, ob- 
tusely pointed or rounded. Autoicous. Androecia 
on short lateral branches, of 2 pairs of bracts. Gy- 
noecia with 1~2 innovations which are quickly 
fertile; bracts very unequal: the larger bract 
broadly ovate-acuminate, the lobule less than 0.5 
its length, only shortly free, + toothed or bifid, the 
smaller bract ligulate, acuminate, its margins re- 
flexed, irregularly toothed, its lobule free almost 
to the base, deeply bifid; bracteole obovate, 
deeply bifid with toothed acuminate lobes, shortly 
connate with the lobules on either side. Perianths 
exserted from the bracts to 0.5 their length, 0.8— 
0.9 mm long, pyriform, with 5 long deep equal 
keels which are sharply contracted close to the 
rostrum. 


A very distinct, but rare species. known in West Africa 
only from Tombel, Cameroon, from the trunk of an 
isolated and fully exposed cocoa tree at ca. 100 m. Only 
three other collections are known - from Tanzania 
(Amani, 900 m, the type location), Rwanda (1820 m) 
and Madagascar. The pointed leaves with decurved 
apices, the broad shallowly lobed underleaves, and the 
dentate female bracts and bracteoles easily differentiate 
this species. 
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0.5 mm 
(C-F,G,J) 


Fig. 215. Lejeunea amaniensis. A: shoot with perianth, in ventral view. B: part of sterile shoot. C: leaf. D,E: underleaves. 
F: female bract, with lobule opened out. G,H: female bracts and bracteole. J: female bracteole. K,L: perianths. M: lobe cells 
from 'x' (leaf C). N: lobe cells from 'y' (leaf C). P,Q: the flat distal portions of lobules. A-D,F,G,J,K,M-P: Tanzania, Jones 
1743 (type); E,H,L,Q: Rwanda, De Sloover 18964. (from Jones, 1985a). 


Fig. 216. Lejeunea autoica. A: shoot with gynoecia, in ventral view. B: leaf. C,D: underleaves. E: female bracts and brac- 
teole. F: perianth. A-C,E,F: Ghana, Jones 129]. D: United States, Schuster 44271 (type). (from Jones, 1979). 
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Fig. 217. Lejeunea brenanii. A: female plant with inflorescences, in ventral view. B: male plant with androecium. C: leaf. 
D: underleaf. E: apex of lobule. F,G: cells from ‘x’ and ‘y’ (leaf C). H: male bract. J: female bracts. K: female bracteole. L: 


perianth. A-L: Ghana, Jones 1398 (type). (from Jones, 1979). 


3. Lejeunea autoica R.M.Schust., J. Hattori Bot. 
Lab. 25: 6. 1962. 


Plant small, forming thin sheets on bark or rock; 
shoots to 2-3 cm long, 0.60—0.65 mm wide. Stems 
60-75 um in diameter, straight, rigid, in cross- 
section with 8-11 thick-walled medullary cells 8— 
15 um wide surrounded by much larger cortical 
cells. Leaves usually distant, less often approxi- 
mate, spreading at about 60° to the stem, broadly 
ovate, 0.2-0.3 mm long, the dorsal base arched 
but not crossing the stem. Lobules when well de- 
veloped large, inflated, the arched keel extending 
nearly 0.5 the distance to the apex of the lobe, and 
forming a wide angle with the slightly arched 
ventral margin of the lobe, free margin incurved, 
of 4 cells, the apical tooth about 3 x as long as 
wide, curved, blunt. Cells in mid-lobe 12-16 um 
wide x 16-21 um long, the walls thin, trigones 
minute or absent; oil bodies 34 per cell, fusiform, 
compound. Underleaves small, about 1.5 x as 


wide as the stem, deeply divided into 2 narrow 
parallel lobes which, when perfect, 2—3(-4) cells 
wide at base and with an acumen of 2 uniseriate 
cells; underleaf cells are, however, notably deli- 
cate and shrivel early, so that usually only imper- 
fect underleaves remain. Autoicous. Androecia 
usually on a short lateral branch (occasionally on 
an innovation from below a female bract), of 1-4 
pairs of bracts. Gynoecia on short lateral 
branches, with | innovation, which is usually 
long; bracts larger than the leaves, obovate, one 
and sometimes both bluntly pointed, the lobules 
about 0.65 the length of the lobe, to which they 
are joined by straight unwinged keels for about 
0.30.5 their length, the lobule of the upper bract 
lanceolate, apiculate, that of the lower bract ligu- 
late, obtuse or apiculate; bracteoles narrowly ob- 
long, shortly united with the lobules of the bracts 
at their base, divided at the apex into 2 acute usu- 
ally apiculate lobes, which quickly shrivel. Peri- 
anths exserted from the bracts to 0.5 their length 
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or more, pyriform, terete, with 5 equal keels ex- 
tending to below the middle. 


Epiphytic on trunks of trees and shrubs, and perhaps a 
plant of farm scrub and secondary forest rather than 
undisturbed forest. L. autoica is a poorly known species 
which has only recently been recognised in Africa, and 
is probably commoner than the few records suggest. In 
West Africa, known only from Cameroon (Mt. Camer- 
oon, Mimbia, and near Debunga), Ghana (Atewa Hills) 
and Bioko, the only other African record being from 
Tanzania. L. autoica resembles L. confusa in its small 
delicate underleaves and strongly inflated lobules, but 
the lobules of L. confusa differ in forming a much 
sharper angle between the keel and the strongly arched 
ventral margin of the lobe. It also has much resemblance 
to L. confusa in the female bracts and bracteole, but the 
shrivelling incurved acumen of the bracteole lobes is 
distinctive; the perianths of the two species are also very 
different. The cells of L. autoica are conspicuously 
smaller than those of L. confusa and other small species 
of Lejeunea with which it might be confused, and are 
much like those of Microlejeunea species which, how- 
ever, differ in the female bracts, and in the stem having 
only 3 medullary cells in cross-section. 


4. Lejeunea brenanii E.W.Jones, J. Bryol. 10: 
39161979: 


Plants medium-sized; shoots 0.9-1.2 mm wide, 
relatively little branched, growing away from the 
substratum. Stems 80-120 um in diameter. 
Leaves approximate, spreading at 45—90° to the 
stem; lobes 0.6-0.75 mm long x 0.4-0.5 mm 
wide, dorsal base arched across stem and some- 
times exceeding it, apex broadly rounded, ventral 
margin forming shallow sinus with the keel. Lob- 
ules ca. 0.25 the length of the lobe, the free mar- 
gin of 4 cells incurved or inflexed so that it cannot 
be seen in situ. Cells + isodiametric, (12—)16—20(— 
24) um in mid-lobe, the walls rather thick, merg- 
ing with the trigones and obscuring the intermedi- 
ate thickenings; oil bodies (in a collection from 
Ghana) compound, spherical to oval, 4-8 per cell. 
Underleaves large, widely ovate, 3.5—5 x as wide 
as the stem, approximate or slightly imbricate, 
usually a little wider than long, bilobed to 0.30.6, 
the sinus narrow, the underleaf base markedly 
cordate. Dioicous. Androecia on lateral branches, 
of 6-15 pairs of bracts, with underleaves through- 
out. Gynoecia either terminal on long shoots with 
2 innovations, or on lateral branches with | inno- 
vation; bracts narrowly oval, with ligulate lobules 
attached by short keels to the lobe. Perianths with 
long lateral and ventral keels and a weak dorsal 
keel. 


On twigs in the crowns of trees or on shrubs in open 
places, at 300-600 m. Known only from West Africa: 


E. W. JONES'S LIVERWORT AND HORNWORT FLORA OF WEST AFRICA 


Cameroon, Ghana, Ivory Coast (Mt. Toukoui, 1600 m), 
Sierra Leone and Rio Muni; locally abundant. L. bre- 
nanii is distinguished from forms of L. flava by being 
dioicous, more robust, with very large underleaves, and 
especially by the long androecia with underleaves 
throughout their length. If sterile it would be difficult to 
distinguish from L. ramosissima. However, the peri- 
anths of the two species are very different, and the male 
plant of L. ramosissima differs in having underleaves 
(bracteoles) only at the base of the androecia. The taxon 
named as Hygrolejeunea staudtiana Steph. is probably 
either L. brenanii or L. isophylla. 


5. Lejeunea caespitosa Lindenb., in Gottsche et 
al., Syn. Hep.: 382. 1845; Eulejeunea caespi- 
tosa (Lindenb.) Steph., Hedwigia 29: 86. 
1890. 

Lejeunea vogelii Taylor, London J. Bot. 5: 397. 1845. 

Eulejeunea cuculliloba Steph., Hedwigia 30: 202. Sept.- 
Oct. 1891, nom. nud.; Lejeunea cuculliloba (Steph.) 
Steph., Hedwigia 30: IX. Nov.-Dec. 1891. 

Eulejeunea saccatiloba Steph., Hedwigia 30: 207. Sept.- 
Oct. 1891; Lejeunea saccatiloba (Steph.) Steph., Hed- 
wigia 30: IX. Nov.-Dec. 1891. 

Eulejeunea breutelii Steph., Hedwigia 35: 85. 1896; Le- 
jeunea breutelii (Steph.) Steph., in W. P. Hiern, Cat. 
Afr. Pl. Welwitsch. 2: 317. 1901, hom. illeg. [non Gott- 
sche 1845]. 

Cheilolejeunea exigua Steph., Sp. Hepat. 5: 645. 1914. 

Lejeunea parisii Steph., Sp. Hepat. 5: 717. 1915. 

Microlejeunea heterophylla Steph., Sp. Hepat. 5: 811. 
1915. 


Plants very variable; shoots 0.50—0.75(—1.2) mm 
wide. Stems 60—90 um in diameter. Leaves ap- 
proximate, ovate or sometimes oval, 0.3-0.5 mm 
long, the dorsal base truncate and the apex 
broadly rounded, the ventral margin nearly in line 
with the weakly arched keel. Cells of lobe rather 
large, nearly isodiametric, in mid-lobe (19—)25—27 
um wide x 25-30 pm long, the walls thin, tri- 
gones and intermediate thickenings either small 
and sharp, or lacking. Lobules often reduced or 
obsolete; when well developed, 0.25-0.35 the 
length of the lobe, inflated, the free margin in- 
rolled, of 3—4 cells, the apical tooth short, blunt. 
Frequently, leaves with well developed lobules 
alternating erratically with elobulate leaves; fre- 
quently also in some branches, there are leaves 
with large lobules but greatly reduced lobes. Un- 
derleaves 2—3 x as wide as the stem, oval, 2-lobed 
for 0.50.65 their length, the lobes narrowly trian- 
gular, (2—)4(—5) cells wide at the base, acute, di- 
verging, the sinus wide, the base rounded; the 
underleaves thus tending to be lunate. Autoicous. 
Androecia usually on long shoots but sometimes 
on short lateral branches, with an underleaf only 
at the base, of 2-14 pairs of bracts. Gynoecia usu- 
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Fig. 218. Lejeunea caespitosa. A: shoot with female inflorescences, in ventral view. B: shoot apex with androecium. C: 
two leaves and underleaf. D,E: leaves. F-H: underleaves. J: female bracts and bracteole. K: female bracts and L: bracteole. 
M: perianth. N: shoot with female inflorescence. P-R: leaves and underleaves. S: apex of leaf lobule. T,U: underleaves 
from ‘x’ and ‘y’ (shoot N). V: female bracts. W: female bracteole. X: cells in mid-leaf. Y: bracteoles and lobes of female 
bracts. 


A-E,G-M: Nigeria, Jones 470; F: Nigeria, Jones 472; N-W: South Africa, Amell 2087; X,Y: Burundi, Lewalle 
5571. (A-W from Jones, 1972; X,Y from Vanden Berghen, 1972a). 
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Fig. 219. Lejeunea cantabrigiensis. A,B: parts of shoots in ventral view. C,D: upper and lower parts of same shoot. E: 
cells in mid-leaf. F: free margin and apical tooth of lobule. G: underleaf. H: cross-section of stem. J: female bracts and 
bracteole. K,L: perianths. M,N: cross-sections of the two opposite lateral keels of a perianth (stippled cells chlorophyllose, 
non-stippled cells hyaline). P,Q: cross-sections of perianths. R: margin of lateral keel of perianth. A,B,E-R: Cameroon, 


Jones 383; C,D: Cameroon, Jones 487e. (from Jones, 1989). 


ally with 1 innovation (rarely 2), which is of 
varying length before further bearing either an- 
droecia or gynoecia; bracts larger than the leaves, 
diverging widely, asymmetrically oval, the lob- 
ules of the two bracts very different from each 
other: that of the lower bract about 0.5 the length 
of the lobe, united to the lobe by a relatively long 
keel, the free distal part oblong with obtuse apex; 
that of the upper bract attached by a very short 
keel to the lobe, narrowly lanceolate, long, the 
acute apex often extending beyond the margin of 
the lobe. Perianths exserted to 0.5 their length, 
compressed, obcordate, plane dorsally, slightly 
indented at the apex, with or without a weak me- 
dian keel, the lateral keels wide around the distal 
0.5 of the perianth, ventrally inflated, with 2 keels 
variably developed. 


In intricate patches creeping over bark or amongst other 
bryophytes, and found in a wide variety of habitats, 
though most often on trees, not only in forest but also on 
farms and in plantations; also a frequent epiphyll. 
Chiefly lowland, below about 1000 m. L. caespitosa is 
perhaps the commonest small species of Lejeunea in the 
forest districts of tropical West and East Africa: in West 
Africa from Cameroon to Sierra Leone, Rio Muni and 
all the Gulf of Guinea Islands; elsewhere widespread in 
East to southern Africa, and on the East African Islands. 
It is usually fertile, and despite its variability, is usually 


distinguishable from all except C. papilionacea and C. 
dipterocarpa by the relatively large cells with small but 
sharp trigones, the deeply bifid underleaves with narrow 
diverging lobes (most obvious in the more hygromor- 
phic forms) and the long acute lobule of the upper fe- 
male bract. The epiphyllous forms are often slender, 
with underleaves conspicuously lunate and their lobes 
only 2—3 cells wide, separated by a very broad sinus. It 
is possible that they should be recognised as a distinct 
taxon. 


6. Lejeunea cantabrigiensis E.W.Jones, J. Bryol. 
15: 669. 1989. 


Shoots (0.5—)0.7—0.8 mm wide, straight, soft in 
texture. Stems 65—80 um in diameter, with 5—7 
very thin-walled medullary cells in cross-section. 
Leaves approximate, regular in size and spacing; 
lobes elliptical, gently convex, spreading, com- 
planate, 0.3-0.45 mm long x 0.2-0.3 mm wide, 
base not crossing or concealing the stem. Cells of 
lobe uniform, nearly isodiametric, in mid-lobe 19— 
23 um wide x 21-26 um long (average 20 um 
wide Xx 23 um long), the walls thin, trigones me- 
dium-sized, sharply defined, intermediate thick- 
enings locally present towards the middle and 
base of the lobe; cuticle faintly papillose. Lobules 
variable: when well developed, inflated, the 
strongly arched keel extending about 0.65 the 
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Fig. 220. Lejeunea confusa. A: male shoot with androecium, in ventral view. B,C: parts of sterile shoots. D: leaf. E: un- 
derleaf. F-J: underleaves. K: apex of lobule, seen from inner side. L: junction of lobe (to right) and lobule (to left) seen 
from inner side, showing group of inflated cells (the cell ‘x’ on (K) connects with the cell ‘y’ on (L). M: apical tooth of 
detached and somewhat compressed lobule. N,P: female bracts and bracteoles. Q,S: perianths. A,B,F-J,P,Q,S: Cameroon, 
Jungner (G7905); C,R: Cameroon, Jungner 64 (type of Microlejeunea jungneri); D,E,N: Gabon, Le Testu s.n.; K,L,M: 


Ghana, Jones 1369c. (from Jones, 1972). 


distance to the apex of the lobe; mouth of the lob- 
ule rounded, the free margin involute, not visible 
in situ, of 4 thin-walled cells, the distal cell not 
forming a tooth; apical tooth 25—28 um long x 9— 
11 um wide, slightly curved, blunt, abutting on to 
swollen cells on the inner face of the lobe. 
Lengths of shoot with leaves having well devel- 
oped lobules alternating abruptly with lengths 
bearing elobulate leaves. Underleaves distant, 
elliptical, longer than wide, 2—3 x as wide as the 
stem on well developed shoots, firm in texture and 
not shrivelling, 2-lobed to 0.5 or slightly more 
their length, the sinus rather open, the lobes nearly 
parallel, 4-6 cells wide at the base, acute or ob- 
tuse. Dioicous. Androecia (in Jones 487e) on 
short lateral branches, of 2-4 pairs of bracts. Gy- 
noecia on short lateral branches or on long 
branches, mostly with 2 innovations, occasionally 


with only 1; bracts when on a long shoot narrowly 
obovate, 0.4-0.5 mm long, the lobules about 0.65 
as long, ligulate, free for up to 0.5 their length, the 
apex rounded, the keel nearly straight, that of the 
lower bract narrowly winged with | row of cells. 
Perianths longly exserted, 0.5—0.7 mm long x 0.3-— 
0.4 mm wide, pyriform-compressed, dorsal sur- 
face mostly concave (sometimes plane), without 
or rarely with a rudimentary low keel, the margins 
of the lateral keels along the sides and around the 
apex sharply carinate, mostly with a distinct, ir- 
regularly crenulate, hyaline wing 1-3 cells wide, 
ventrally inflated in the middle and + bicarinate 
distally, the 2 keels often unequal (sometimes one 
of them almost obsolete), so that the perianths are 
nearly tricarinate; one or both of the ventral keels 
often with narrow wings similar to those of the 
lateral keels; rostrum ca. 50 um long. 
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Epiphytic, forming extensive loose sheets on_ bark. 
Known only from the western slopes of Mt. Cameroon, 
from tree boles in forest below Liwange at 1890 m and 
1980 m. L. cantabrigiensis is closely allied to L. con- 
fusa, and it is arguable that it is an unusual phenotype of 
the latter species. However, the type collection is copi- 
ous, with a distinctive facies conferred especially by the 
dorsally concave perianths, the great predominance of 
paired innovations and the large underleaves. There 
were no special features of the habitat which might have 
produced an unusual phenotype. The most conspicuous 
difference from L. confusa is in the larger, well devel- 
oped underleaves, particularly in the longer lobes which 
remain wide nearly to the apex, and are firm-textured 
with no tendency to degenerate. L. cantabrigiensis re- 
sembles L. obtusata in the dorsally concave perianths, 
but differs in the lobule, and in having underleaves 
which are distinctly longer than wide; they are rounder 
in L. obtusata. 


7. Lejeunea confusa E.W.Jones, J. Bryol. 7: 24. 
1972. 

Microlejeunea jungneri Steph., Sp. Hepat. 5: 812. 1915 
{non Lejeunea jungneri (Steph.) Steph. = Eulejeunea 
Jungneri Steph. 1896]. 

Eulejeunea compressistipula Pearson, Natuurw. Tijdschr. 4: 
130. 1922; Lejeunea compressistipula (Pearson) De- 
maret, Bull. Jard. Bot. Etat Bruxelles 16: 301. 1942, 
perhaps synonymous. 

Plants slender; shoots 0.4—0.8 mm wide, little 

branched, straight, forming thin sheets on bark. 

Stems 55-90 um in diameter, in crpss-section 

with 4-8 medullary cells. Leaves very uniform in 

size and spacing (though leaves with well devel- 
oped lobules and almost elobulate leaves some- 
times alternate abruptly), distant or approximate, 
oval, 0.20—-0.25 mm long x 0.13-0.20 mm wide, 
convex, hardly altered when dry, the dorsal base 
slightly arched but hardly crossing the mid-line of 
the stem, the apex broadly rounded, ventral mar- 
gin forming a deep sinus (often much less than 
90°) with the strongly arched ventral margin of 
the lobe. Lobules, when well developed, inflated, 
with strongly arched keel extending 0.3—0.5 the 
distance to the lobe apex, the free margin incurved 
or inrolled, of 4 cells, the apical tooth about 3 x as 
long as wide, strongly curved, its apex abutting 
onto a group of swollen cells on the inner face of 
the lobe close to the junction with the apex of the 

lobule. Cells in mid-lobe 20—24 um wide x 22-28 

um long, the walls thin but firm, trigones minute 

or absent. Underleaves small and delicate, 1—-1.5 x 

as wide as stem (to 2 X in montane forms), 2- 

lobed to 0.5 or more their length, the lobes 2-4 

cells wide but often shrivelled or aborted. Di- 

oicous. Androecia on short lateral branches, of 2— 

5 pairs of bracts. Gynoecia usually with 1 innova- 
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tion, rarely with 2, which becomes elongate be- 
fore being again fertile; bracts about as long as the 
leaves but narrower, acute or obtuse, the lobules 
of the two bracts rather unequal: that of the upper 
bract being ligulate, acute, with a short keel, and 
that of the lower bract being shorter, acute or ob- 
tuse, with a longer keel. Perianths 0.4-0.5 mm 
long x 0.30-0.35 mm wide, oblong-oval, + com- 
pressed; dorsal surface plane, with or without a 
weak median keel, laterally with long narrow 
keels, ventral surface inflated in the centre and 
bluntly 2-angled or weakly keeled. 


Epiphytic on roots and trunks of trees and shrubs, 
sometimes epiphyllous, infrequently on rock. Widely 
distributed and often abundant in the forest districts of 
tropical Africa, extending into the savanna zone in fa- 
vourable habitats, chiefly lowland, though ascending to 
2000 m in East Africa. Recorded in Cameroon, Nigeria, 
Ghana, Sierra Leone and Rio Muni, and doubtless also 
present elsewhere in West Africa; elsewhere in tropical 
central and eastern Africa, and the East African Islands. 
Perianths are rare. When the lobules are well developed, 
the strongly arched keel forming a narrow angle with 
the strongly arched ventral margin of the lobe, the 
rounded mouth of the lobule with the long curved apical 
tooth meeting the inflated cells of the lobe, and the 
delicate small underleaves are distinctive. But sterile 
plants with reduced lobules that are probably this spe- 
cies, but cannot safely be named, are frequent. L. con- 
fusa resembles L. autoica in many features, but differs 
in its being dioicous and in having larger cells. The 
perianths and the female bracts are suggestive of L. 
caespitosa and L. ibadana, both of which are 
monoicous, and have larger underleaves and a very 
different lobule. L. confusa also closely resembles L. 
obtusistipula, but differs in the characters of the female 
bracts and perianths; sterile plants may be very difficult 
or impossible to differentiate, though lobulate leaves of 
L. confusa tend to have a deeper sinus between the ven- 
tral lobe margin and the keel. 


Several members of the Lejeuneoideae which have a 
long curved apical tooth have enlarged cells on the inner 
face of the lobe at the apex of the lobule, similar to 
those that can be seen in L. confusa, though they are 
mostly less strongly inflated. L. confusa differs from 
Microlejeunea in having more than three rows of me- 
dullary cells in the stem, a compressed perianth, female 
bracts with short unwinged keels, and in the absence of 
ocelli in the leaf lobe. Most of the plants that Stephani 
named L. saccatiloba are L. confusa, though the type of 
L. saccatiloba is L. caespitosa. 


8. Lejeunea dipterocarpa E.W.Jones, J. Bryol. 7: 
44. 1972; Cardiolejeunea_ dipterocarpa 
(E.W.Jones) R.M.Schust., Hep. Anth. North 
America IV: 1026. 1980. 


Strong shoots 1.0—1.2 mm wide. Stems 60-75 um 
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Fig. 221. Lejeunea dipterocarpa. A: shoot with perianths, in ventral view. B,C: perianths. D,E: leaves. 


Dusén, 1892 (type) (G11809). 


A-E: Cameroon, 


Lejeunea papilionacea. F: shoot with androecium and perianth. G: female bracts and 
bracteole. H-L: perianths. M: cross-section of perianth. N,P: leaves. 
Cameroon, Thorold 14 p.p.; N,P: Cameroon, Dusén (G11810). 


F,G: Cameroon, Dusén 502 (type) (G118/3); H-M: 
Lejeunea caespitosa. Q-U: perianths. V: cross-section of 


perianth. Q-T,V: Cameroon, Thorold 14 p.p. U: South Africa, Amel! 2087. (from Jones, 1972). 


in diameter. Leaves 0.65 mm long x 0.55 mm 
wide; lobes asymmetrically ovate, apex somewhat 
narrowed, ventral margin somewhat sinuose. Cells 
of lobe somewhat larger than those in L. caespi- 
tosa, in mid-lobe 25-30 um wide x 30—36(-40) 
um long. Lobules often rudimentary, but when 
well developed, strongly inflated except at the 
mouth, the keel strongly arched, approximately in 
line with the keel (sinus lacking). Underleaves 2— 
3 x as wide as the stem, oval, 2-lobed to 0.5—0.65 
their length, the lobes narrowly triangular, (2—)4(— 
5) cells wide at the base, acute, diverging, the 


sinus wide, the base rounded. Autoicous. Androe- 
cia usually on long shoots, with an underleaf only 
at the base, bracts in 2-14 pairs. Gynoecia usually 
with 1 innovation (rarely 2), which is of varying 
length before further bearing either androecia or 
gynoecia; bracts larger than the leaves, diverging 
widely, asymmetrically oval, the lobule of the 
lower bract short, and rounded at the apex, that of 
the upper bract lanceolate, acute (as in L. caespi- 
tosa). Perianths exserted to more than 0.5 their 
length, compressed, triangular-obcordate, the lat- 
eral keels expanded at the apex into large parallel- 
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sided semicircular wings (auricles), that much 
exceed the rostrum. 


Epiphyllous, and also recorded on rock. Apparently 
much rarer than L. papilionacea, with which it is some- 
times mixed, though it can be locally abundant. It has 
been recorded only from Cameroon and eastern Nigeria 
(the Oban Hills). L. dipterocarpa closely resembles L. - 
papilionacea, but is distinguished chiefly by its peri- 
anth, the lateral keels of which extend far beyond the 
rostrum into 2 oblong, parallel-sided wings, so that the 
rostrum lies at the bottom of a deep V-shaped indenta- 
tion. The dorsal and ventral keels of the perianths are 
weak or absent, and the leaf lobes tend to be more 
asymmetrical than in L. papilionacea or L. caespitosa, 
are somewhat more narrowed to the apex and have a 
more sinuose ventral margin. 


9. Lejeunea eckloniana Lindenb., in Gottsche et 
al., Syn. Hep.: 381. 1845; Lejeunea ("Eule- 
jJeunea") ecklonii Lindenb. ex Steph., Hed- 
wigia 29: 15. 1890, nom. inval. 

Lejeunea furva Mitt., Phil. Trans. Roy. Soc. 168 (extra 
vol.): 399. 1878; Microlejeunea furva (Mitt.) 
Steph., Sp. Hepat. 5: 810. 1915. 

Eulejeunea wilmsii Steph., Hedwigia 31: 124. 1892; Le- 
jeunea wilmsii (Steph.) Steph., Sp. Hepat. 5: 722. 1915. 

Taxilejeunea heterofolia Steph., Sp. Hepat. 5: 456. 1914. 

Hygrolejeunea breuteliana Steph., Sp. Hepat. 5: 522. 1914. 

Hygrolejeunea parva Steph., Sp. Hepat. 5: 525. 1914. 

Cheilolejeunea latistipula Steph., Sp. Hepat. 5: 647. 1914. 

Lejeunea microloba Gola, Nuovo Giorn. Bot. Ital., ser. 2. 
27: 247. 1920, perhaps synonymous. 

Lejeunea polyandra Gola, Nuovo Giorn. Bot. Ital., ser. 2. 
27: 247. 1920. 

Taxilejeunea pusilla Pearson, Arkiv for Bot. 19(5): 12. 
1924, hom. illeg. [non Steph. in Herzog, Bibliotheca 
Bot., 87(2): 264. 1916]. 

Lejeunea microlobulata S.W.Arnell, Bot. Notiser 106: 281. 
1953. 

Taxilejeunea borbonica S.W.Armell, Svensk Bot. Tidskr. 
59: 83. 1965. 


Plants bright green when living, and in the her- 
barium often a brassy or bronze brown; shoots 
procumbent, medium-sized, usually 0.8—1.0 mm 
wide. Stems 80-90 um in diameter (in strong 
forms, cortical cells ca. 30-45 um long x 27-30 
uum wide in cross-section. Shoots to 1.4 mm wide 
and stems to 110 um in diameter). Leaves 0.4— 
0.85 mm long x 0.35—0.65 mm wide, lying in the 
plane of the stem, flat or gently convex, hardly 
altered when dry, ovate, the dorsal base truncate, 
not crossing the stem, the ventral margin nearly 
straight, forming a very wide angle with the keel 
or + in line with it, the apex usually broadly or 
narrowly rounded, but in some forms broadly 
pointed. Cells nearly isodiametric, uniform, thin- 
walled, in mid-lobe (20—)25—30 um wide x 21-— 
27(-33) um long, small but sharply defined 


trigones and intermediate thickenings often pres- 
ent; oil bodies + rounded, Massula-type, 2-3 um, 
simple, numerous (20-30 or more per cell), col- 
ourless. In dried plants the cell contents charac- 
teristically form a rather opaque granular ring 
lining the cell, including many small orange or 
yellow bodies. Lobules often greatly reduced, but 
when well developed about 0.2—0.25 the length of 
the lobe, the free margin of 4 cells, incurved, the 
apical tooth short, blunt. Underleaves distant to 
approximate, (2—)2.5—3.5(-4) x as wide as the 
stem, rounded or broadly oval, 2-lobed to 0.4—0.5 
their length, the lobes broadly triangular, acute, 
parallel; base truncate (in robust forms sometimes 
slightly cordate), insertion + straight. Autoicous. 
Androecia on short lateral branches, of 2—3 pairs 
of bracts. Gynoecia on lateral branches, usually 
with | innovation which soon bears another gyno- 
ecium, but occasionally without an innovation; 
bracts obovate, the apex usually broadly rounded, 
that of the upper bract sometimes pointed; the 
lobules when well developed about 0.5 the length 
of the lobe, ligulate, united to the lobe by a 
straight keel for more than 0.5 their length. Peri- 
anths rather small, clavate, terete, 0.50—0.75 mm 
long x 0.3—0.4 mm wide, with 5 equal keels for 
about 0.5 their length, the keels extending over the 
apex of the perianth and contracted sharply close 
to the rostrum, the apex of the perianth thus being 
somewhat cordate. 


L. eckloniana is widely distributed through West Africa 
from Cameroon to Guinea but has not yet been recorded 
from the Gulf of Guinea Islands. It is also widespread 
elsewhere in tropical and southern Africa through a 
wide range of habitats and altitudes, and is especially 
common in the wetter districts. It is puzzlingly variable 
and has no very distinctive feature by which it can be 
recognised in the field, though living plants will be 
easily recognised under the microscope by the tiny, 
simple oil bodies. In the herbarium it is usually recog- 
nisable by its colour rather than by any distinctive mor- 
phological feature; this varies from a rather bright 
‘brassy’ yellow to the colour of dark tarnished brass, but 
this colour may not be obvious in some plants from 
deep shade, though it will usually be found in plants that 
have been rapidly dried. The rather opaque granular ring 
lining the cell is also characteristic. The ‘orange bodies’ 
are also distinctive, but like the brassy colour they are 
due to post-mortem changes and are not invariably pres- 
ent. Further critical study may lead to the separation of 
some of the variants as distinct species. In the most 
remarkable of these variants, innovations are either 
completely absent, or if present, remain short and ster- 
ile. Such plants are mostly rather robust and have been 
chiefly from montane habitats in the west of the area 
(Nigeria and Sierra Leone), and in the Canary Islands; 
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Fig. 222. Lejeunea eckloniana. A,B: parts of shoots in ventral view. C: leaf. D: leaf with corresponding underleaf. E: 
female bracts and bracteole flattened out. F: perianth. G: shoot. H: leaf and corresponding underleaf. J: cross-section of 
stem. K: perianth. L: cross-section of perianth. M: leaf. N-Q: female bracts and bracteoles. R: shoot with perianth. S,T: 
apices of two consecutive leaves. U: shoot with perianth. V: cells in mid-leaf. W: distal part of lobule, showing hyaline 
papilla. X: female bracts and bracteole. A-F: Sierra Leone, Jones 1456; G-L,P,Q,V: South Africa, Arnell 327; M,N: South 
Africa, Arnell 1621; R-T: Cameroon, Dinklage 50a (G10782), (type of Taxilejeunea heterofolia); U,X: Uganda, Jones 607; 
W: Ghana, ?Jones. (A-Q,U-X from Jones, 1974b; R-T from Jones, 1967). 
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Fig. 223. Lejeunea cyathearum. A: part of shoot with perianth, in ventral view. B: part of shoot with androecium. C: part 
of sterile shoot. D: leaf. E: underleaf, showing strongly arched insertion. F: perianth. G: part of perianth keel. A-F: Tanza- 
nia, Jones 1763 (type); G: Tanzania, Jones 1726. Lejeunea villaumei. H: leaves and underleaves. J: apex of shoot with 


female inflorescence. K: perianth. L,M: apices of perianth keels. 


H: South Africa, Esterhuysen 25050; J,L,M: South Af- 


rica Arnell 2145 (type); K: Tanzania, Pécs 6123B. (from Jones, 1974b, H-M as L. arnelliana). 


such plants are hardly distinguishable from the Euro- 

pean L. holtii Spruce. Intermediate conditions occur 

however, and it frequently happens in quite typical L. 

eckloniana that a few perianths are without an innova- 

tion. Forms of L. eckloniana with apiculate leaves are 
liable to be confused with Taxilejeunea conformis; the 
differences are discussed under the latter species. 

Two closely allied monoicous species should be 
looked for in the West African mountains: 

L. villaumei (Steph.) Grolle (L. arnelliana R.M.Schust.), 
differs from L. eckloniana chiefly in the perianth 
keels towards their apex bearing short cilia 1-3 cells 
long, and in the ventral margin of the leaf usually 
forming a deep sinus with the keel. It is known from 
eastern and southern Africa. 

L. cyathearum E.W.Jones grows on the boles of tree- 
ferns and generally has large, orbicular, imbricate 
underleaves up to 6 X as wide as the stem, the in- 
sertion of the underleaf being strongly arched. Oil 
bodies very small, Massula-Bazzania-type, 20-40 


per cell. It has been recorded only from D.R. 
Congo, Rwanda, Uganda, Tanzania and Malawi, but 
is probably more widespread. 


*Lejeunea flava’ agg. 


The Lejeunea flava group contains a number of 
species which closely resemble each other in gen- 
eral appearance, and especially in the areolation of 
the leaves, and when sterile, may be difficult to 
distinguish one from another. Of the species in 
this group, L. flava, L. brenanii, L. isophylla, L. 
ramosissima and perhaps L. flavovirens are 
known from West Africa. A further species, L. 
acuta, is very distinct in its acuminate leaves, but 
it resembles the other species in the group so 
closely in other respects, including areolation, 
underleaves and gynoecia, that its natural position 
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seems to be with these species. All members of 
the group are medium-sized and have a relatively 
firm texture, with the leaves not shrinking, though 
often rolled downwards, when dry. The areolation 
has a characteristic facies which is not easy to 
describe, but is due in part to 1) the rather sharply 
defined medium-sized or large trigones and inter- 
mediate thickenings, and 2) to a rather regular 
arrangement of the cells which tend to form lines 
parallel to the margin of the leaf, or in the median 
basal region, parallel to the long axis of the leaf, 
and grading in size rather evenly from these me- 
dian basal cells to the smaller marginal cells. In 
the other African members of the genus, the cells 
tend to be more uniform in size throughout the 
leaf, with a more abrupt transition to the small 
marginal cells. This feature is best appreciated by 
examining a whole leaf under a relatively low 
power of the microscope. 


Other features of the group are: Underleaves 
large, 2.5-4(—-5) x as wide as the stem, ovate or 
cordate-ovate, usually longer than wide, 2-lobed 
to about 0.5 their length, with acute lobes and 
narrow sinus. Lobules with the free margin invo- 
lute or inflexed, usually of 4 cells (rarely more), 
the mouth rounded, the apical tooth short (not 
more than 2 x as long as wide), blunt, projecting 
only shortly beyond the adjacent cell. Oil bodies 
compound, 5 x 5-10 um, 3-15 per cell. Gynoecia 
with 1—2 innovations, often on short lateral shoots 
with the innovation quickly fertile, thus forming a 
‘Taxilejeuneoid’ pattern of inflorescences; bracts 
not very different from each other, with well de- 
veloped lobules which are free distally and united 
to the lobe by long straight unwinged keels (the 
keels short in L. acuta). Perianths 4-5 carinate 
except in L. acuta. 


10. Lejeunea flava (Sw.) Nees, Naturg. Europ. 
Leberm. 3: 277. 1838; Jungermannia flava 
Sw., Nov. Gen. Spec. Plant. Prodromus: 144. 
1788; Eulejeunea flava (Sw.) Steph., Hed- 
wigia 27: 109. Mar-Apr 1888 "Eu-Lejeunea". 

Plants medium-sized; shoots 0.8-1.5 mm wide. 

Leaves spreading at an angle of 45-90° to the 

stem; lobes ovate or less frequently oval, 0.50— 

0.75 mm long x 0.40-0.60 mm wide, the gently 

convex dorsal base arched across the stem, often 

rolled downwards under the stem when dry, the 
ventral margin forming a wide angle with the 

kee]. Median cells of lobe 17-25 ym wide x 20- 

32 ym long (usually ca. 20 pm wide x 25 pm 

long), the marginal cells 12-18 ym wide. Lobules 
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when well developed with a convex keel often 
extending to 0.35 the distance to the lobe apex, 
the free margin inrolled or incurved, of 4 cells, the 
apical tooth short, usually about 1.5 x as long as 
wide. Underleaves distant to imbricate, ovate or 
ovate-cordate, 2-4 x as wide as the stem. 
Autoicous. Androecia on short lateral shoots or 
intercalary on long shoots. Gynoecia on short 
lateral branches which are often again quickly 
fertile, or on long shoots and then sometimes with 
2 innovations; bracts obovate; bracteoles obovate, 
bifid to about 0.35 their length, the lobes acute. 
Perianths pyriform, exserted from the bracts to 
about 0.35 their length, keeled in the apical 0.5 or 
more, the dorsal surface usually plane with a low 
keel or without a keel, the lateral and ventral keels 
strong; rostrum very variable in length. In some 
collections, the rostrum mouth is flared out like 
the bell of a trumpet, these being described as 
tubata form. This form is usually not shown by all 
perianths on any one plant, and plants with the 
tubata form of perianth are not uniform in other 
features, so it does not appear to be a character of 
particular taxonomic value. 


L. flava has long been recognised as a widely distributed 
and very variable species, and doubtless should be di- 
vided into several taxa, but the pattern of variation 
needs to be studied much more closely both in local 
populations and on a world scale in order to ascertain 
the most useful characters on which to base any divi- 
sion. Pending further studies, two subspecies may, for 
the meanwhile, be recognised in West Africa. 


10a. Lejeunea flava subsp. flava 


Shoots rarely more than 1 mm wide, with leaves 
0.50.7 mm long, usually 1.3-1.4 x as long as 
wide, spreading nearly at right angles to the stem. 
Underleaves approximate to distant (not imbri- 
cate), ovate, truncate at the base (not cordate), 
2.5—3 x as wide as the stem. 


Epiphytic on trunks, branches and twigs of trees and 
shrubs; in West Africa, records from Ghana, Togo and 
Sierra Leone; locally elsewhere in tropical central and 
eastern Africa. The two features distinguishing subsp. 
flava from subsp. tabularis are the leaves spreading 
widely from the stem, and the somewhat smaller un- 
derleaves which are truncate at the base. 


10b. Lejeunea flava subsp. tabularis (Spreng.) 
S.W_Amell, Hepaticae of South Africa: 199. 
1963; Jungermannia tabularis Spreng., Syst. 
Veg. 4: 325. 1827; Lejeunea tabularis 
(Spreng.) Gottsche, in Gottsche et al., Syn. 
Hep.: 374. 1845. 
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Fig. 224. Lejeunea flava subsp. flava. A: part of shoot in ventral view. B,C: leaves with D,E their accompanying under- 
leaves. F: female bracts and G: bracteole. H: perianth. A-H: Sierra Leone, Jones 462. Lejeunea flava subsp. tabularis. J- 
L: parts of shoots. M,N: leaves. P: apex of lobule. Q: female bracts and R: bracteole. S: cells in mid-lobe. J-R: South Af- 
rica, Rehmann (G10800), as L. isomorpha. S: Malawi, Kungu 3074a. Lejeunea grossecristata. T: part of shoot with peri- 
anth. Sao Tomé, Moller 52 (type of L. longirostris). (A-R,T from Jones, 1968a; S drawn by M.J. Wigginton). 


Lejeunea isomorpha Gottsche, Abh. Naturwiss. Ver. Bre- 
men 7: 355. 1882; Eulejeunea isomorpha (Gottsche) 
Steph. in Levier, Rev. bryol. 28: 94. 1901. 

Lejeunea flava var. convexiuscula Pearson, Christiania 
Vidensk.-Selsk. Forhandl. 1886(3): 5. 1886. 

Lejeunea expansa Steph., Sp. Hepat. 5: 712. 1915. 


Plants often about the same size as subsp. flava, 
with leaves 0.45-0.65 mm long (but montane 
specimens frequently rather larger with leaves to 
0.75 mm long), spreading at a narrower angle 
(often 45—55°) to the stem. Underleaves usually 
imbricate, 3—4 x as wide as the stem, longer than 


wide, usually markedly cordate at the base (some- 
times much more so than is shown in Fig. 
224J,K). Androecia on short lateral branches and 
usually some intercalary on long shoots. However, 
the androecia and gynoecia are often distant from 
each other, and frequently on different fronds, so 
that on cursory examination or with a fragmentary 
specimen, a collection may appear to be dioicous. 
Gynoecia mostly on lateral branches of varying 
length. 


Epiphytic on the branches and twigs of forest trees and 
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Fig. 225. Lejeunea ibadana. A,B: shoots with gynoecia, in ventral view. C,D: perianths and involucres. E: underleaf. F,G: 


cells from ‘x’ and ‘y’ (shoot A). H: lobule. J: female bracts. K: female bracteole. 


(from Jones, 1982). 


shrubs and also frequently epiphyllous. Subsp. tabularis 
is the common form of L. flava throughout lowland 
tropical Africa. It is frequent to 1200 m in the rainforest 
districts, but is very variable, and overlaps in its range 
of variation with subsp. flava, so that some specimens 
may be difficult to allocate to one or the other subspe- 
cies. However, the leaves spreading obliquely from the 
stem, and the underleaves cordate at the base usually 
serve to separate subsp. tabularis. In West Africa, the 
plants that I take to be L. flava subsp. flava are elongate, 
relatively lax plants that do not adhere closely to the 
substrate, whilst subsp. tabularis makes compact sheets 
that adhere closely to it. The shoots are much and rather 
irregularly branched and the leaves often accrescent to 
the gynoecia. 

L. isophylla (reported from Ivory Coast) is dioicous, 
and differs from the other members of the L. flava com- 
plex in its even larger underleaves (nearly equalling the 
leaves in size, their length exceeding the width of adja- 
cent leaves, 4-5 x the width of the stem) which are 
more cordate at the base, and the more conspicuous 
lamellae in the cell walls (Fig. 231). The perianths are 
keeled, and are therefore distinct from those of L. ramo- 
sissima. Two further species, L. grossecristata (Steph.) 
E.W.Jones and L. longirostris (Steph.) E.W.Jones, were 
maintained as distinct from L. flava subsp. tabularis 
"with great hesitation" in Jones (1968a) on the basis of 


A-K: Nigeria, Harrington 1230 (type). 


slight differences in their leaves and perianths, though 
L. longirostris was later placed in synonymy with L. 
grossecristata (Jones, 1979). The latter species has been 
recorded from Cameroon to Sierra Leone, and on An- 
nobon and Bioko. However, it remains a very unsatis- 
factory taxon of dubious status and delimitation, and a 
much fuller study of the variation both within and be- 
tween populations of this and other taxa in the L. flava 
complex is required before a satisfactory taxonomic 
treatment can be achieved. A taxon from Cameroon, 
named as L. cupulirostris Augier (in Augier, 1974) may 
be merely the tubata form of another taxon in the L. 
flava group. 

In East Africa, plants resembling those that I have 
described as subsp. tabularis extend to about 1500 m, 
but above this altitude they are replaced by other forms, 
some of which may occur in Cameroon or the Gulf of 
Guinea Islands. Amongst these is L. flavovirens Angstr. 
(recorded, with doubt, from Ivory Coast), which differs 
from subsp. tabularis in being dioicous and very differ- 
ent in habit, forming patches of thin, little-branched 
slender shoots that scarcely adhere to the substratum. 
There are also monoicous plants which have been 
named subsp. tabularis by some workers, but are more 
robust than typical tabularis, with leaves 0.6-1.0 mm 
long, the shoots straighter and more regularly pinnate 
and forming lax tufts, not compact sheets. Some of 
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these forms also differ in having more than 4 cells in the 
free margin of the lobule; probably these should be 
considered to represent different taxa. 


11. Lejeunea ibadana A.J.Harr. et E.W.Jones, in 
Jones, J. Bryol. 12: 40. 1982. 


Plants delicate, bright green, irregularly branched; 
shoots 0.7—1.0 mm wide. Stems 60-80 um in di- 
ameter. Leaves approximate, arching upwards and 
forwards when moist, 0.35—0.65 mm long x 0.30— 
0.45 mm wide, ovate to triangular-ovate, the base 
truncate. Cells in mid-lobe 20-30 um wide x 25— 
35 um long, thin-walled, trigones minute (though 
occasionally more apparent) or absent. Lobules 
often a small fold, but when well developed, in- 
flated, the weakly arched keel extending about 
0.25 the distance to the lobe apex and nearly in 
line with the nearly straight ventral margin of the 
lobe, free margin incurved, of 4 cells, the apical 
tooth short, straight, blunt. Underleaves small, 
1.5—2 x as wide as the stem, 0.1—0.2 mm wide and 
about as long, 2-lobed to 0.5 their length, the base 
rounded, the lobes triangular, (3—)4(—6) cells wide 
at the base, often with a blunt tooth on the outer 
margin. Autoicous. Androecia on short lateral 
branches or on long shoots, with an underleaf only 
at the base, of 2-6 pairs of bracts. Gynoecia on 
short or long branches, with 1(—2) innovations; 
bracts subequal, narrowly oval or obovate, about 
as long as the leaves and about 0.5 as wide, 
asymmetric, often falcate, the lobules narrow, 
mostly less than 0.5 the length of the lobe and free 
at their apex for about 0.3 their total length; brac- 
teoles about 0.35 the length of the female bracts, 
oblong, 2-lobed for 0.3—0.4 their length. Perianths 
narrowly oblong or triangular-oblong, 0.45—0.65 
mm long Xx 0.30—0.60 mm wide, exserted from the 
bracts to 0.3-0.5 their length, dorsally plane, with 
or without a low median keel, laterally narrowly 
keeled around the apex, ventrally slightly inflated 
and bluntly 2-angled or weakly 2-keeled. 


In thin patches on decaying wood, bark or other vegeta- 
ble debris, and the roots of oil-palms and other trees. 
Widely distributed and locally frequent in West Africa, 
recorded from western Nigeria, Ghana, Ivory Coast, 
Sierra Leone and Rio Muni (but not from Cameroon), 
especially from the districts of mixed deciduous forest. 
It is an inconspicuous species which is rarely collected 
deliberately, so that its distribution is very imperfectly 
known. There are also records from the Central African 
Republic and Uganda. L. ibadana has much the appear- 
ance of a depauperate L. caespitosa, to which it is allied. 
It differs from L. caespitosa in the more oblong, nar- 
rowly-winged perianth, the female bracts shorter and 
more longly united with the lobe, and the underleaves 
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rounder in general outline, the lobes being parallel and 
not tending to diverge, even on slender stems. 


12. Lejeunea lomana E.W.Jones, Bull. Brit. Mus. 
(Nat. Hist.), Bot. ser. 11: 257. 1983. 


Plants green, soft in texture; well developed 
shoots about 1 mm wide, forming intricate patches 
on twigs of shrubs and on leaves. Stems about 90 
uum in diameter. Leaves approximate or shortly 
imbricate, spreading in the plane of the stem, 
ovate or oval, gently convex, 0.45—0.55 mm long 
x 0.35—0.45 mm wide, the base truncate, the apex 
broadly rounded, the ventral margin gently 
arched, forming a wide angle with the keel. Cells 
of lobe nearly isodiametric, the median cells 18— 
24 um wide x 24-35 um long (average 22 um 
wide X 36 um long), the walls thin, trigones small 
and sharply defined, or absent, intermediate 
thickenings absent. Lobules, when well devel- 
oped, large, the keel gently arched, extending 
almost half way to the apex of the lobe, inflated 
proximally and along the keel, but flat along the 
free margin and the apex (lying against the lobe), 
the free margin visible in situ, of 6—7 cells, the 
apical tooth long, ca. 40 um long x 13 um wide, 
straight or slightly curved, blunt, free only at its 
apex. Slender shoots may, however, occur in 
which the lobules of the leaves are greatly 
reduced, and there are abrupt transitions from 
such shoots to well developed shoots. 
Underleaves round, 0.18—0.25 mm wide, usually a 
little wider than long, 1.5—2 x as wide as the stem, 
2-lobed to about 0.5 their length, the lobes 
triangular, acute, 5—6 cells wide at the base. 
Dioicous. Androecia on long shoots, of 2—7 pairs 
of bracts. Gynoecia on long shoots, with | inno- 
vation; bracts obovate, a little longer and narrower 
than the leaves, the lobules about 0.65 the length 
of the lobe, united for about 0.5—0.65 their length, 
the keels straight or slightly concave, the keel of 
the bract above the innovation narrowly winged; 
bracteole about the length of the female bracts, 
oblong, 2-lobed to 0.35 its length. Perianths 0.5— 
0.8 mm long x 0.35-0.50 mm wide, shortly 
exserted from the bracts, terete, pyriform with 5 
equal, rather low keels around the apex and the 
upper half. 


Forming intricate patches on the twigs of shrubs, and on 
leaves; frequent on the summit plateau of the Loma 
Mountains, Sierra Leone. From elsewhere, I have seen 
one very small collection from Kilimanjaro, and one 
from Kenya which should probably be referred to this 
species. In addition, a collection from Uganda should 
probably also be referred to L. Jomana. It is one of a 
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Fig. 226. Lejeunea lomana. A: shoot with intercalary androecium, in ventral view. B: shoot with perianth. C: leaves and 
underleaves. D: leaf. E: apex of lobule. F: apex and free margin of lobule. G: cells from ‘x’ (leaf D). H: underleaf. J: cross- 
section of stem. K: female bracts and bracteole. A-K: Sierra Leone, Jones 1503 (type). (from Jones & Harrington, 1983). 


Fig. 227. Lejeunea lyratiflora. A: part of shoot with perianth, in ventral view. B: part of shoot with androecium and peri- 
anth. C: leaf and underleaf. D: apex of apiculate leaf. E: androecium. F: perianth. A-F: Burundi - Lewalle 6252 (A), Le- 
walle 6259 (B), Lewalle 626] (C-F). (from Vanden Berghen, 1972a). 
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Fig. 228. Lejeunea obtusata. A: part of shoot in ventral view. B: leaf and underleaf. C: leaf. D: cells in mid-leaf. E-G: apex 
and free margin of lobule. H: cross-section of stem. J,K: female bracts and bracteoles. L: female bracts and M: bracteole. 
N,P: perianths. A,E,K,P: Sierra Leone, Jones 1429; B-D,F-J,L-N: Tanzania, Jones 1648. Lejeunea tuberculosa. Q: apex 
and free margin of lobule. Ghana, Jones 1245. (from Jones, 1989, L. tuberculosa as L. camerunensis). 


complex which occurs in the African mountains and has 
not yet been fully elucidated. The members of the com- 
plex (including L. aethiopica, L. hepaticola, and per- 
haps L. amentulifera) are characterised by the large 
lobules which are flat towards the free margin and apex 
(i.e. visible in situ), the long narrow apical tooth and the 
free margin of more than 4 cells, the pyriform, equally 
5-keeled perianths and female bracts with long straight 
keels. These species are further discussed in Jones 
(1985a). The members of the complex seem to occur 
rarely, if ever, in extensive populations, so that the col- 
lections that are available for study are always small 
and, like many other Lejeuneaceae, they have no very 
distinctive field characters, and are gathered only acci- 
dentally. The consequent scarcity of adequate speci- 
mens forms a major obstacle to study. An allied plant 
which probably belongs to an undescribed species has 
been collected on Mt. Cameroon at 1220 m; it differs 
from L. lomana in being monoicous and in having larger 
underleaves to 3 x as wide as the stem. 


13. Lejeunea lyratiflora Steph., Hedwigia 31: 
XVI. 1892; Hygrolejeunea lyratiflora Steph, 
Hedwigia 31: 169. May-June 1892, nom. in- 
val.; Hygrolejeunea lyratiflora (Steph.) Steph., 
Sp. Hepat. 5: 524. 1914; Taxilejeunea lyrati- 


flora (Steph.) Tixier, Trop. Bryol. 11: 35. 
1995. 


Strong shoots ca. 1-2 mm wide, lateral branches 
mostly fertile, arising below almost every leaf of a 
robust axis. Stems ca. 90 um in diameter, adher- 
ing closely to substratum by discs of rhizoids, 
cortical cells thin-walled, rectangular, 25-40 um 
wide X 60—90 um long, surrounding ca. 14 rows 
of medullary cells (cross-section). Leaves ap- 
proximate, (0.4—)0.5—0.7(-0.8) long x 0.5 mm 
wide (but many branches having much smaller 
leaves), directed upwards and forwards when 
moist, spreading from stem at an angle of about 
50°; lobes asymmetrically ovate, the base and 
dorsal margin strongly arched, the apex narrow, 
obtuse or pointed, or shortly apiculate, the ventral 
margin incurved or nearly straight. Cells in mid- 
lobe 24-30 um wide x 24-33 um long, thin- 
walled with small but sharp trigones and slight but 
distinct intermediate thickenings; oil bodies 
probably simple, evanescent. Lobules often re- 
duced, but when well developed about 0.25 the 
length of the lobe, the keel nearly straight and in 
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line with the ventral margin, inflated proximally 
and along the keel, the apex flat, the apical tooth 
short, blunt, slightly differentiated, the free mar- 
gin of about 8 cells, inrolled proximally. Under- 
leaves rounded, 0.20—0.35 mm wide, 2.5—3.5 x as 
wide as the stem, 2-lobed to 0.5 their length. 
Autoicous. Androecia on short lateral branches 
forming compact spikes, or in a laxer terminal 
spike on a subgynoecial innovation, of 2-4 pairs 
of bracts, 1-2 antheridia per bract. Gynoecia on 
very short lateral branches, with | innovation on 
the outer side, which is usually short, and is either 
sterile or bears male bracts; bracts small, ca. 0.3— 
0.5 mm long, acute or obtuse, the lobules about 
0.65 the length of the bract, shortly free; bracte- 
oles oblong or obovate; bracts and bracteoles en- 
tire. Perianths longly exserted, 0.75—1.0 mm long, 
the body of the perianth fusiform, 0.3-0.4 mm 
wide, the distal half 5-carinate, contracted to a 
‘waist’ and the keels then abruptly expanded into 
widely spreading + inflated wings; 0.4-0.6 mm 
wide across the wings. 


Epiphyllous on forest shrubs in shaded, humid loca- 
tions, from the lowlands to montane regions (to 1950 m 
in Rwanda). L. lyratiflora is very local in Africa, though 
it can be frequent in a particular locality. It was de- 
scribed from a specimen collected by Dusén at Bibundi, 
Cameroon in the 1890s, and this is the only known West 
African record. Elsewhere it has been collected in Bu- 
rundi, Rwanda, western Uganda and the Uluguru 
Mountains, Tanzania. The remarkable perianths with 
their spreading keels, together with the asymmetric 
leaves, make this species unmistakable. The only other 
African species with similarly spreading wings in the 
distal part of the perianth is L. alata (Tanzania and the 
East African Islands). However, in that species, the leaf 
is More symmetrical, with a broadly rounded apex, the 
lobules and underleaves are generally smaller, and the 
innovations commonly bear gynoecia. 


14. Lejeunea obtusata Gottsche, Abh. Naturwiss. 
Ver. Bremen 7: 354. 1882; Eulejeunea ob- 
tusata (Gottsche) Pearson in Christiania Vi- 
densk.-Selsk. Forhandl. 1892 (8): 8. 19 Aug 
1892, nom. inval. 


Plants pale, translucent; shoots 0.5—0.7(—0.9) mm 
wide, straight. Stems 75—100 um in diameter, the 
cortical cells 25-30 um wide x 30-45 um long, in 
cross-section moderately thick-walled, with 9 
rows of thin-walled medullary cells. Leaves oval, 
symmetrical, distant to slightly imbricate, very 
regularly spaced; lobes rounded, 0.4-0.6 mm long 
x 0.35-0.45 mm wide, often crossing and con- 
cealing the stem, the apex broadly rounded, ven- 
tral margin forming an angle of 90° or less with 
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the strongly arched keel. Cells of lobe rather uni- 
form, nearly isodiametric, in mid-lobe (18—)21- 
25(—27) um wide x (20—)22-28(-33) um long 
(averaging 23 um wide x 25 pm long in the type), 
trigones and intermediate thickenings well devel- 
oped and conspicuous, especially towards the base 
of the lobe; cuticle finely punctate; oil bodies Baz- 
zania-Calypogeia-type, 3—6 per cell. Lobules 0.3 
the length of the lobe, inflated proximally, con- 
tracted to a narrow rounded mouth which is di- 
rected forward, the free margin of 4 oblong cells 
which, together with the apical tooth, are inrolled 
or inflexed so that they are not visible in situ, the 
distal cell of the free margin forming a tooth 
which extends across the sinus proximal to the 
apical tooth and reaching or overlapping the api- 
cal tooth; the apical tooth slightly curved, ca. 20 
um long x 10 um wide. Underleaves orbicular, 2— 
3 x as wide as the stem, 2-lobed to about 0.5 their 
length, the lobes parallel, broadly triangular, acute 
or somewhat obtuse, the base rounded or cuneate. 
Dioicous. Androecia (in Pécs 6228 from Tanza- 
nia) very small and on short lateral branches, of 
1-3 pairs of bracts. Gynoecia on long or short 
branches, usually with 1(—2) innovations; bracts 
longer than the leaves, the lobe obovate, the apex 
rounded, the lobule 0.5—0.65 the length of the 
bract, obtuse or acute, free for about 0.5 its length, 
the keel straight; bracteoles rather longer than the 
lobules, obovate or ligulate. Perianths exserted, 
narrowly pyriform 0.6—0.7 mm long x 0.35—0.45 
mm wide, dorsally usually concave and ecarinate, 
especially when young, sometimes plane with or 
without a low dorsal keel, ventrally inflated in the 
middle and ecarinate or with 2 short blunt keels, 
laterally keeled around the apex; rostrum variable, 
short and stout in specimens from Tanzania, but 
70-80 um long in those from West Africa. 


In thin sheets creeping over bark, dead wood or other 
bryophytes. In West Africa known from tree boles in 
Sierra Leone (Freetown Peninsula, 590 m) and Ghana 
(Krokosua Hills, 540 m). In East Africa, recorded in the 
Uluguru Mountains, Tanzania, to 2100 m, on rotting 
wood, and bark, and with doubt from Uganda. There are 
also confirmed records from Madagascar and Mauritius. 
L. obtusata is most clearly distinguished from other 
small dioicous species by the perianths, which, how- 
ever, seem to be rare. In the gynoecium and perianth, L. 
obtusata is near to L. confusa and L. cantabrigiensis, 
but the lobule is more like that of L. tuberculosa, and it 
is with this species that L. obtusata is most likely to be 
confused in the absence of perianths. However, the 
underleaves of L. tuberculosa are usually larger. The 
tooth on the distal end of the free margin of the lobule 
of L. obtusata seems to provide a good distinction, 
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Fig. 229. Lejeunea obtusistipula. A: part of robust shoot in ventral view. B: part of microphyllous shoot. C: shoot with 
perianth. D: leaf and (inset) corresponding underleaf. E: underleaf. F: apical tooth and free margin of lobule. G,H: female 
bracts and bracteoles. A-D,H: Guinea, Pobeguin 994 (lectotype); E,F: Sierra Leone, Jones 1525; G: collection not known. 
Lejeunea cantabrigiensis. J: lobe of underleaf. Cameroon, Jones 383 (type). Lejeunea rhodesiae. K-M: leaves. N,P: cadu- 
cous elobulate leaves. Q: apical tooth of lobule. R,S: underleaves. T: female bracts and bracteole. U: bracts, bracteole and 
perianth. K,S-U: South Africa, Schelpe 6034 (type of L. letabaensis); L,M,R: Congo, Jones 794; N,P: Central African 
Republic, Balazs 84G; Q: Tanzania, Crundwell 619. (A-K from Jones, 1989; L-U from Jones, 1972, as L. letabaensis). 


though it may be difficult to observe. In addition, L. 
obtusata has rather larger cells which are more nearly 
isodiametric, and the leaves tend to be rounder. 


15. Lejeunea obtusistipula (Steph.) E.W.Jones, 
J. Bryol. 15: 671. 1989; Cheilolejeunea obtu- 
sistipula Steph., Sp. Hepat. 5: 649. 1914. 


Plants small; shoots 0.45—0.70 mm wide. Stems 
relatively thick, 75-80 um in diameter. Leaves 
approximate, complanate; lobes elliptical, 0.3-0.4 
mm long x 0.25 mm wide, ventral margin convex, 
forming a well-marked sinus of up to 90° with the 
strongly arched keel. Cells of lobe rather uniform, 
hexagonal, almost isodiametric, in mid-lobe 14— 


22(-24) um wide x 16-24 um long (average 18 
um wide x 20 um long), a little larger at the base, 
the walls thin, trigones very small. Lobules, when 
well developed, 0.3—-0.4 the length of the lobe, 
inflated proximally and contracted to the narrow 
rounded mouth, the free margin of 4 cells inrolled, 
not visible in situ, the apical tooth curved, blunt, 
30-40 um long x 12-16 um wide, a group of in- 
flated cells sometimes present on the inner face of 
the lobe at its junction with the lobule. Under- 
leaves rounded, 1.5—2(—2.5) x as wide as the stem, 
rather delicate in texture, 2-lobed to nearly 0.5 
their length, the lobes 4-5 cells wide, broadly 
triangular. Dioicous (but see notes below). Andro- 


LEJEUNEACEAE 341 


ecia on short lateral branches or intercalary on 
long shoots, of 2~5 pairs of bracts. Gynoecia often 
on long shoots and then with 2 innovations, 
sometimes on short branches and then with | in- 
novation; bracts longer than the leaves, obovate, 
the lobules 0.65~1.0 the length of the bract, free 
for 0.25—0.5 their length, the apex rounded, keels 
nearly straight; bracteoles nearly as long as the 
bracts, obovate, 2-lobed to about 0.2, the lobes 
broadly triangular, the sinus wide. Perianths ca. 
0.4—0.5 mm long x 0.30—0.35 mm wide, exserted, 
pyriform, terete, with 5 smooth blunt keels around 
the apex extending usually for less than 0.5 the 
length of the perianth. 


Epiphytic on tree trunks; known only from the Loma 
Mountains, Sierra Leone (E.W.Jones), and from Guinea 
(Pobéguin, July 1909). A specimen in Stephani’s her- 
barium named as Cheilolejeunea obtusistipula (from 
Ivory Coast, coll. Hariot) is L. caespitosa. One collec- 
tion from the Loma Mountains (Jones 15]0b) differs 
from L. obtusistipula chiefly in being monoicous, 
though this condition is difficult to ascertain. The an- 
droecia are old, and many shoots bear only gynoecia 
with mature perianths, thus suggesting the plant is 
strongly protandrous. It is possible, therefore, that the 
dioicous state of L. obtusistipula is merely apparent, and 
is caused by the seasonal production of gynoecia and 
the decay of older shoots. 

L. rhodesiae differs from L. obtusistipula in the 
leaves which are not only caducous, but also more im- 
bricate, with dorsal bases crossing the stem widely and 
concealing it, and the leaves elevated dorsally when 
moist. L. rhodesiae is included in the key because it has 
been recorded in Congo and the Central African Repub- 
lic, and might occur in the area covered by this Flora. 
The smaller underleaves and relatively longer apical 
tooth to the lobule help to distinguish sterile L. obtusis- 
tipula from L. tuberculosa. Sterile or male plants of L. 
obtusistipula may be very difficult or impossible to 
separate from some forms of L. confusa (see also notes 
under the latter species). 


16. Lejeunea okomuensis E.W.Jones, Trans. 
Brit. Bryol. Soc. 5: 787. 1969. 


Plants pale green, delicate, prostrate; shoots ca. | 
mm wide, adhering closely to the substrate. Stems 
45-70 wm in diameter. Leaves approximate, 
nearly flat; lobes ovate, 0.4-0.5 mm long, the 
dorsal base truncate, not covering the stem, the 
ventral margin nearly straight. Cells in mid-lobe 
18-24 um wide x 24-30 um long, towards the 
apex of the lobe 15-20 um, the walls thin, tri- 
gones absent. Lobule reduced to a small fold. Un- 
derleaves small and delicate, 1.5-2 x as wide as 
the stem, lunate, with the lobes 2-3 cells wide at 
base, but often shrivelled and obscured by clusters 


of rhizoids. Autoicous. Androecia on short lateral 
branches, of 2—6 pairs of bracts, with single un- 
derleaf at the base. Gynoecia on very short lateral 
shoots bearing only 1—2 whorls of greatly reduced 
leaves below the bracts, and without an innova- 
tion; bracts very unequal, one being smaller than 
or about as large as the bracteole, the other much 
larger, the lobules forming short folds; bracteoles 
oval, convex, 2-lobed for 0.2—0.25 their length. 
Perianths compressed, obcordate, ca. 0.6 mm long 
x 0.4 mm wide, 4-carinate (the dorsal surface 
plane with a weak median keel, ventrally with 2 
long diverging wings), the apex retuse. 


In rainforest, on hard rotting wood, on bark, and epi- 
phyllous. Apparently rare; known from three collections 
in Nigeria (in the Okomu Forest Reserve, Benin Proy- 
ince), one collection in Cameroon (South Bakundu 
Forest Reserve, Banga), and one in Ivory Coast (Forét 
du Banco). The affinity of this plant is not clear. The 
form of the perianths (albeit 4-carinate in L. okomuen- 
sis), the form of the underleaves, and the thin-walled 
large cells suggest the L. caespitosa group, but the lack 
of subgynoecial innovations might suggest an affinity 


Fig. 230. Lejeunea okomuensis. A: shoot with perianth 
and two androecia, in ventral view. B: leaf. C: underleaf. 
D,E: female involucres. A,B,D,E: Nigeria, Jones 64 
(type); C: Nigeria, Jones 69 p.p. (from Jones, 1969). 
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with Prionolejeunea. The diameter of the stem in most 
Lejeuneaceae, and indeed in many other leafy liver- 
worts with free-growing shoots, is about 10% of the 
width of the shoot. The more slender stem of L. oko- 
muensis, only 5—7% of the width of the shoot, is char- 
acteristic of many epiphyllous species and others which 
always adhere very closely to the substratum. 


17. Lejeunea papilionacea Steph., Hedwigia 31: 
XVII. 1892 (+ p. 169 “Hygrolejeunea”’); Hy- 
grolejeunea_ papilionacea (Steph.) Steph., 
Hedwigia 31: 169. 1892, Sp. Hepat. 5: 525. 
1914; Cardiolejeunea papilionacea (Steph.) 
R.M.Schust., Hep. Anth. North America IV: 
1026. 1980. 


Prionolejeunea exarmata Steph., Sp. Hepat. 5: 201. 1913. 
Prionolejeunea aberrans Steph., Sp. Hepat. 6: 387. 1923. 


Strong shoots 1.0—1.2 mm wide. Stems 60—75 um 
in diameter. Leaves 0.65 mm long x 0.55 mm 
wide; lobes oblong-oval to oval (not ovate), apex 
broadly rounded. Lobe cells somewhat larger than 
those of L. caespitosa, in mid-lobe 25-30 um 
wide x 30—36(-40) um long. Lobules often rudi- 
mentary, but when well developed, strongly in- 
flated except at the mouth, the keel strongly 
arched, approximately in line with the keel (sinus 
lacking). Underleaves 2—3 x as wide as the stem, 
oval, 2-lobed to 0.5—0.65 their length, the lobes 
narrowly triangular, (2—)4(—5) cells wide at the 
base, acute, diverging, the sinus wide, the base 
rounded. Autoicous. Androecia usually on long 
shoots, with an underleaf only at the base, of 2-14 
pairs of bracts. Gynoecia usually with 1 innova- 
tion (rarely 2), which is of varying length before 
further bearing either androecia or gynoecia; 
bracts larger than the leaves, diverging widely, 
asymmetrically oval, the lobule of the lower bract 
short and rounded at the apex, that of the upper 
bract lanceolate, acute (as in L. caespitosa). Peri- 
anths exserted to more than 0.5 their length, com- 
pressed, triangular-obcordate, the lateral keels + 
straight-sided, expanded at the apex into large 
semicircular wings (auricles), so that the apex of 
the perianth is more deeply indented than in L. 
caespitosa. 


Usually epiphyllous, though sometimes on bark. Much 
more local than L. caespitosa: in West Africa, a few 
records from Cameroon, Ghana, Sierra Leone, Guinea 
and Rio Muni, and elsewhere in Africa only from 
Congo, Madagascar, Réunion and the Comoro Islands. 
L. papilionacea is variable, closely allied to L. caespi- 
tosa and not always easy to separate from it. However, 
the different form of the perianth, with its large, winged 
lateral keels developed into auricles, is usually clear, 
especially when the species grow together. Neverthe- 
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less, the weakest perianths closely resemble the most 
cordate perianths of L. caespitosa. (Fig. 221). 


18. Lejeunea ramosissima Steph., Bot. Jahrb. 
Syst. 8: 88. 1886; Taxilejeunea ramosissima 
(Steph.) Steph., Sp. Hepat. 5: 457. 1914 
eae bs 

Lejeunea dusenii Steph., Hedwigia 30: IX (+ p. 209 "Tax- 
ilejeunea"). 1891. 

Taxilejeunea dusenii (Steph.) Steph., Sp. Hepat. 5: 455. 
1914. 

Lejeunea eplicata Steph., Sp. Hepat. 5: 712. 1915. 


L. ramosissima resembles L. flava subsp. tabu- 
laris vegetatively, but generally has larger under- 
leaves which are round rather than ovate, 4—5 x as 
wide as the stem on strong shoots (though as little 
as 2.5 x as wide as the stem on weak shoots), and 
more strongly cordate at the base, with a more 
arched insertion. Cells in mid-lobe 18-24 um 
wide x 20-26 um long, trigones and intermediate 
thickenings large and often confluent. Dioicous. 
Androecia on short lateral branches, usually not 
projecting beyond the leaves, of 2-4(—7) pairs of 
bracts, with only a single basal underleaf. Gynoe- 
cia usually with 1 innovation, which is of very 
variable length before bearing another inflores- 
cence. Perianths exserted to 0.3-0.5 their length, 
pyriform-clavate, the apex being somewhat in- 
dented: when mature, smooth and completely 
without keels (or at most obscurely and bluntly 
angled); when immature, + flattened dorsally and 
ventrally, bluntly and weakly angled towards the 
apex, but without keels. 


On boles of trees and on rocks, montane, from about 
600-2000 m, locally common from Cameroon to 
Guinea; also recorded from Annobon, Bioko and Sao 
Tomé. L. ramosissima also occurs in East Africa, 
Réunion and the Seychelles where, however, it seems to 
be much rarer than in West Africa. When the smooth (or 
at most bluntly angled) perianths are present, the species 
is easily recognised, but, as with many dioicous species, 
they are often rare or absent. I have seen no specimens 
with perianths from below 680 m, though some sterile 
or male specimens, which may not be correctly named, 
come from much lower altitudes. Many sterile or male 
plants from Cameroon that Stephani named L. isomor- 
pha Gottsche are probably L. ramosissima. Old records 
of L. capensis from Cameroon also represent L. ramo- 
sissima. It is very distinct from L. isophylla, L. flava 
subsp. tabularis and other members of the L. flava 
group in the smooth perianths which lack keels. It 
would be difficult to distinguish L. ramosissima from L. 
brenanii when sterile, though the underleaves of L. 
brenanii tend to be more ovate. Male plants of L. bre- 
nanii can be distinguished by the long androecia with 
bracteoles throughout. 
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Fig. 231. Lejeunea ramosissima. A: shoot with bluntly angled perianths, in ventral view. B: shoot with terete perianth. C: 
part of shoot. D: leaf from strong shoot, with E: accompanying underleaf. F: leaf from weak shoot. G: apex of lobule. H: 
dorsal margin of leaf. J: cells in mid-leaf. K: female bracts and bracteole. A: Cameroon, Jungner (G7892); B-K: Camer- 
oon, Jones 448. Lejeunea isophylla. L: robust shoot. M: weak shoot. N: base of shoot. P: cells in mid-leaf. L-P: Tanza- 
nia, Liebusch (G10802). (A-K from Jones, 1967; L-P from Jones, 1968a). 


19. Lejeunea setacea Steph., Sp. Hepat. 5: 719. 
1915; Eulejeunea setacea Steph. in Corbiére, 
Bull. Mus. Nat. Hist. Nat. Paris 18: 120. 1912; 
Stylolejeunea setacea (Steph.) S.W.Arnell, 
Hepaticae of South Africa: 194: 1963; Rec- 
tolejeunea setacea (Steph.) R.M.Schust., Hep. 
Anth. North America IV: 1147. 1980. 

Plants bright green; shoots 0.7—-1.2 mm wide. 

Stems 60-75 um in diameter. Leaves flat, imbri- 

cate, oval-oblong or ovate, 0.45—0.65 mm long x 


0.40-0.55 mm wide, 1.2—1.35 x as long as wide, 
the dorsal base truncate or weakly arched, the 
ventral margin nearly straight. Cells hexagonal, 
rather uniform throughout the leaf, thin-walled, 
without or with small trigones, mid-lobe cells 20— 
23 um wide x 24—30 um long. Lobule small, usu- 
ally a small fold extended into a seta 3-8 cells 
long tipped by the hyaline papilla, or shortly cy- 
lindrical or conical with the free margin incurved, 
of 3-5 cells, with a short straight apical tooth; 
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Fig. 232. Lejeunea setacea. A,B: shoots showing transition from saccate to setiform lobules, in ventral view - A with fe- 
male involucre. C,D: leaves with (E,F) their accompanying underleaves. G: cells in middle of postical half of leaf. H.J: 
setiform lobules. K: short apical tooth of saccate lobule. L: saccate lobule with elongate apical tooth (intermediate condi- 
tion). M: female bracts and N: bracteole. P: female involucre. Q: perianth. A-N: Nigeria, Keay NH3; P,Q: Nigeria, Jones 


1160. (from Jones, 1969). 


both forms of lobule (together with intermediate 
forms) may occur on different sections of a single 
shoot. Underleaves oval, distant or imbricate, 1.5— 
3 X as wide as the stem on well-developed shoots 
(smaller on depauperate shoots), to 0.28 mm long 
x 0.24 mm wide, 1.0-1.4 x as long as wide, 2- 
lobed to 0.5 their length, the lobes acute, triangu- 
lar, 4—9 cells wide at base. Autoicous. Androecia 
on long shoots or short lateral branches, of 2—6 
pairs of bracts, with underleaves either confined to 
their base or extending throughout most of the 
spike. Gynoecia with | innovation, which may be 
short or long before producing another gynoe- 
cium; bracts resembling the leaves, but larger, 
their lobules ligulate, obtuse or acute, varying 


from about 0.3—0.65 the length of the bract, at- 
tached by a short keel; bracteoles oval, convex, 
about 0.5 as long as the larger bract, bifid for 
0.25-0.5 their length. Perianth exserted, ca. 0.48 
mm long Xx 0.6 mm wide, compressed-pyriform, 
apex usually cordate but sometimes truncate, 
plane above, without or with a very low dorsal 
keel, usually bicarinate ventrally, but keels vary- 
ing from well developed to absent. 


In thin sheets closely applied to bark or rock. Frequently 
abundant on tree boles, especially at the base, and on 
rocks, usually in situations that experience drought but 
also a seasonal flow of water. In the savanna zone, con- 
fined to streambanks. Most of the records are from 
plantations (often cocoa), not from natural forest. 
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Fig. 233. Lejeunea tuberculosa. A,B: shoots in ventral view, A with female inflorescence. C: shoot with perianth. D: shoot 
with androecium. E: leaf and underleaf. F-H: leaves. J-L: underleaves. M: apical tooth of lobule. N: apex of lobe. P: female 
bracts and Q: bracteole. A-Q: Nigeria, Jones 156. (from Jones, 1972, as L. camerunensis). 


recorded from Cameroon to Guinea, and on the Gulf of 
Guinea Islands. Apparently much more local elsewhere 
in Africa, with records from Burundi, Central African 
Republic, Congo, Kenya, Zambia, Zimbabwe and South 
Africa. Despite its variability, L. setacea is usually rec- 
ognised by its setaceous lobules, but when these are 
absent it may be puzzling; its recognition is, however, 
aided by the fact that its shoots are very much flatter 
than those of other Lejeunea species of similar size. 


20. Lejeunea tuberculosa Steph., Sp. Hepat. 5: 
790. 1915. 

Lejeunea camerunensis (Steph.) E.W.Jones, J. Bryol. 7: 33. 
1972; Eulejeunea camerunensis Steph., Sp. Hepat. 6: 
417. 1923. 

Eulejeunea microclada Pearson, Ann. Crypt. Exot. 44: 66. 
1931, perhaps synonymous. 

Lejeunea tuberculiflora E.W.Jones ex Pécs, Acta Bot. 
Hung. 25: 231. 1979, nom. illeg. 


Plants small; strong shoots 0.6-0.8 mm _ wide. 
Stems 40-60 ym in diameter. Leaves slightly im- 


bricate to distant, convex, oval, 0.3—0.4 mm long 
x 0.2-0.3 mm wide, the base and apex rounded. 
Cells of lobe hexagonal, hardly elongated, in mid- 
lobe 15-20 um wide x 20-27 um long, trigones 
and intermediate thickenings varying from me- 
dium-sized and well defined to nearly absent; oil 
bodies Jungermannia- or Calypogeia-type, 3~7 
per cell. Lobules, when well developed, inflated, 
0.3-0.4 the length of the lobe, the keel arched and 
forming an angle approaching 90° with the arched 
ventral margin of the lobe, free margin of 4 cells, 
incurved or inrolled, the apical tooth 2-3 as long 
as wide, curved, blunt. Underleaves distant, 2—3.5 
x as wide as the stem, oval or suborbicular, 2- 
lobed to 0.5 their length, the lobes acute, parallel, 
4-6 cells wide, the base rounded, not cordate. 
Dioicous. Androecia on short lateral branches, 
with an underleaf only at the base, bracts up to 4 
pairs. Gynoecia with | innovation; bracts obovate, 
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the lobule 0.65—0.9 the length of the bract, at- 
tached by straight keels for about 0.65 their 
length; bracteoles about the same length as the 
bracts, obovate, bifid for about 0.35 their length. 
Perianths, when mature, shortly exserted, pyri- 
form, ca. 0.35—0.50 mm long, inflated and com- 
pletely without keels, or in some forms bluntly 
angled around the apex or with short obtuse keels 
at the sides and ventrally; the cells of the distal 0.5 
of the perianth, at least round the angles, raised 
into dome-shaped tubercles. 


Mostly epiphytic on the roots, trunks, branches and 
twigs of trees and shrubs in the forest districts, and 
extending in favourable habitats into the southern sa- 
vanna zone; chiefly lowland, though ascending to 2050 
m on Mt. Cameroon. Infrequently occurring on soil and 
rock. One of the commonest small Lejeunea species in 
West Africa, recorded from Cameroon to Guinea, and 
on Annoboén. It occurs widely in East Africa from 
Kenya and Tanzania to Angola and Mozambique; also 
found in Madagascar and the Mascarenes. Although 
common, it is often a difficult species to identify be- 
cause, as with many dioicous liverworts, perianths are 
rare, and even when present, are inconspicuous and can 
be found only by careful searching. Moreover, the lob- 
ules are often reduced, so that the evidence of their 
structure is not available. It is inadvisable to name ster- 
ile or male plants unless they can be associated with 
plants bearing perianths, as there are other species of 
Lejeunea which vegetatively resemble L. tuberculosa 
very closely, some of which are likely to occur in West 
Africa. Sterile L. tuberculosa somewhat resembles the 
equally common L. confusa, but the very small under- 
leaves of the latter will distinguish it, and the lobules, 
when well developed, are different. 


21. Lejeunea sp. (cf. Rectolejeunea maxonii 
A.Evans) 


Shoots ca. 0.6 mm wide. Stems about 60-80 um 
in diameter. Leaves approximate or distant, 
widely ovate, ca. 0.4 mm long x 0.35 mm wide, 
appressed when moist. Cells of the lobe 14-21 um 
wide X 19-26 um long, rather regularly hexago- 
nal, without trigones, the walls firm and slightly 
but equally thickened. Lobules inflated, when well 
developed 0.3-0.5 the length of the lobe, the keel 
slightly arched and almost in line with the weakly 
arched ventral margin of the lobe, forming at most 
a wide angle with it, the free margin with 4 or 5 
cells, incurved, the apical tooth short, blunt. The 
leaves often caducous, leaving long lengths of 
stem bearing only underleaves, occasionally pro- 
ducing rhizoids from the margins of the lobe. Un- 
derleaves 1.5—2 x as wide as the stem, rounded, 
often rather wider than long, divided to ca. 0.5 
their length into rather wide, shortly-pointed lobes 


4—5(-6) cells wide at the base. Dioicous. Androe- 
cia on long shoots, with an underleaf only at the 
base, of a few pairs of bracts. Gynoecia with 1—2 
innovations; bracts very unequal in size, the upper 
bract with a long ligulate lobule and a short keel, 
the lower bract with longer keel; bracteoles as 
long as the bracts, obovate. Perianths shortly ex- 
serted, pyriform, terete, 5-carinate, but dorsal keel 
short and low. 


On bark in young-growth forest, and on a plantation 
tree. This taxon is known from West Africa only from a 
few minute scraps from Sierra Leone (Freetown, 
S.W.Arnell; Kabala, Jones 1524d; Kambui Hills, Jones 
1532), and from two slightly larger collections from 
Nigeria (Kaduna State and the Bauchi Plateau). The 
species is critical, and the scanty material is insufficient 
to make its identity certain. In Jones & Harrington 
(1983) the Sierra Leone plants were published as Rec- 
tolejeunea ?arnellii, a species known from East and 
South Africa, which Schuster (1980a) considered to be a 
synonym of the American R. brittoniae A.Evans. But 
the Nigerian plants (which seem to be the same as those 
from Sierra Leone) agree better with R. maxonii in their 
small size, more terete perianths (but only one seen) and 
androecia with only a basal underleaf. The taxon is 
probably characteristic of climates with a strong dry 
season, and will be found in districts that have been 
hitherto neglected by bryologists. 


The generic placement and naming of this taxon is 
problematical because of the sparseness of the material, 
and the lack of a consensus on the limits of Rectole- 
Jeunea A.Evans. Schuster (1980a, 2000b) had a wide 
concept of the genus, dividing it into various subgenera. 
However, Grolle (1995) and Gradstein et al. (2001) 
defined Rectolejeunea more closely, accepting only 
those species which have pycnolejeuneoid innovations 
(more or less corresponding to Schuster’s Rectolejeunea 
subgen. Rectolejeunea). In addition to the innovation 
sequence, Rectolejeunea in the narrow sense is charac- 
terised by the presence of ocelli, very small leaf cells 
(ca. 14-18 um), few and large oil bodies, small lobules 
ca. 0.25 the length of the lobe, and caducous leaves on 
specialised shoots. The lack of ocelli, larger leaf cells 
and larger lobule in the plants from Sierra Leone and 
Nigeria described above would suggest they should not 
be placed in the narrowly defined Rectolejeunea. Un- 
fortunately, the innovation sequence is not known in 
these plants, and their oil bodies were not described. 
Caducous leaves and regularly hexagonal leaf cells 
lacking trigones are also features of other Lejeunea spp. 
There are several other African species which would lie 
within Schuster’s Rectolejeunea subgen. Heterolejeunea 
and subgen. Chaetolejeunea, but these have usually 
been placed in Lejeunea. They differ significantly from 
Rectolejeunea (as narrowly defined) in the larger leaf 
cells which usually have trigones instead of uniformly 
thickened walls, the lack of ocelli, and the lejeuneoid 
innovations. 
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LEPIDOLEJEUNEA R.M.Schust. 


Plants small or medium-sized. Stems with a hyalodermis of 7 large cortical cells surrounding smaller 
medullary cells. Leaves ovate, often somewhat falcate and acute. Underleaves rounded, 2-lobed to 
about 0.5 their length, the sinus narrow. Cells of leaf rather uniformly hexagonal with slightly and 
nearly equally thickened walls, trigones small or absent. Ocelli scattered in leaves, underleaves, female 
bracts, and bracteoles. Dioicous. Gynoecia with 1(—2) pycnolejeuneoid innovations. 


A small and rather heterogeneous pantropical genus of 12 species, defined chiefly by the presence of ocelli in the 
leaves and underleaves. Three species are known from Africa, two of which, L. bidentula (Steph.) R.M.Schust. and 


L. delessertii (Nees et Mont.) Grolle, are found only on the East African Islands. 


Literature: Piippo (1986). 
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Fig. 234. Lepidolejeunea serrulata. A: shoot in ventral view. B,C: leaves. D: leaf margin. E: leaf apex, showing one ocel- 
lus. F: cells in mid-leaf, showing ocelli. G: stem cells - two enlarged underleaf cells and two inferior central cells inserted 
in stem. H: underleaf and leaf lobule. J: lobule. K: female bract. L: female bracteole. M: terminal androecium. A-F,H-L: 


Ghana, Jenik s.n.; GM: Cameroon, Ledermann (G17876) (type) (redrawn from Piippo, 1986). 


1. Lepidolejeunea serrulata (Steph.) Grolle, J. 
Hattori Bot. Lab. 55: 505. 1984; Trachyle- 
Jeunea serrulata Steph., Sp. Hepat. 5: 300. 
1913. 

Plants glossy, much branched; strong shoots 0.60— 

0.85 mm wide. Stems about 60 um in diameter. 

Leaf lobes ovate, asymmetric, 0.3-0.55 mm long 

x 0.3-0.4 mm wide, the apex usually acute, de- 

curved, the dorsal base truncate, the dorsal margin 

strongly arched, the ventral margin weakly arched 
or straight, the whole of the dorsal and ventral 
margins sharply crenulate with conically project- 


ing cells with cuticle often thickened at the points. 
Cells in mid-lobe 18-24 um wide x 22~27(-30) 
um long, the walls firm, slightly and nearly 
equally thickened, with or without small concave 
trigones. About 20-30 ocelli scattered throughout 
the lobe, the ocelli usually solitary, slightly 
smaller than the surrounding cells, containing a 
single rounded refractive orange-coloured oil 
body; similar ocelli present in the lobules, the 
underleaves and the female bracts. Lobules in- 
flated, with the arched keel extending 0.30.4 the 
distance to the apex of the lobe, the free margin 
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incurved, of 4 cells, the apical tooth curved, acute, 
ca. 30 um long. Underleaves 1.5—2(—3) x as wide 
as the stem, approximately circular, 2-lobed to 
about 0.5 their length or slightly less, the lobes 4 
cells wide at base, the sinus narrow, a tooth on 
either side of the underleaf sometimes present, the 
margin with bulging cells; underleaves with 4-8 
scattered ocelli. Dioicous. Androecia terminal or 
intercalary on main or secondary branches, bracts 
in 2-4 pairs, imbricate. Gynoecia on long shoots, 
with a single innovation; bracts + falcate, oval, ca. 
0.6 mm long x 0.3 mm wide, the margins coarsely 
dentate and crenulate with convex-rounded or 
conical cells, the lobule 0.65 the length of the 
bract, ligulate, acute, free for 0.5—0.65 their 
length; bracteoles about as long as the lobule, 
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deeply 2-lobed, the lobes acute. Perianths not 
known. 


Epiphyllous. Recorded from Cameroon, Ghana (Ankasa 
River Forest Reserve) and Rio Muni. It is apparently 
very local, though abundant in some of its stations. 
When the oil bodies are well preserved and the ocelli 
apparent, this species is readily recognised. However, in 
old herbarium material, the ocelli do not look very dif- 
ferent from the surrounding cells and are not conspicu- 
ous; they are marked chiefly by the more granular cell 
contents. L. serrulata is distinct from all other West 
African members of tribe Lejeuneae, except Prionole- 
jeunea grata, in the sharply serrate leaf margins. From 
sterile forms of the latter, it may be differentiated by the 
short cells of the free margin of the lobule and the dif- 
ferent shape of its apical tooth, and by the presence of 
ocelli (when they are apparent). 


LEPTOLEJEUNEA (Spruce) Schiffn. 


Plants small, delicate, usually very regularly pinnately and bipinnately branched, forming colonies (ro- 
settes) of uniformly spaced radiating branches up to 3-4 cm across. Stems with 7 cortical cells sur- 
rounding 3 medullary cells. Leaves oblong or oval, the base truncate or cuneate, not extended across the 
stem, apex rounded or acute-apiculate; ocelli present in leaf lobes (and female bracts). Lobe cells with 
few, very small botryoidal oil bodies; ocelli with 1 very large, Leptolejeunea-type oil body. Under- 
leaves with 2 widely diverging setaceous lobes arising from a + rectangular base which is bordered by 6 
large cells, 2 forming the wide sinus between the lobes and 2 on each side; rhizoids radiating and + 
united to form a large, adhesive rhizoid disc on the underleaf base. Dioicous or autoicous. Gynoecia on 
very short lateral branches, lacking innovations. Perianths obconical, 5-carinate, the keels extended into 
acute wings or short horns at apex. Vegetative reproduction by specialised deciduous branchlets (cladia) 
bearing only 2—3 modified leaves. 


The genus is easily recognised by the ocelli, the very characteristic underleaves and the gynoecia. Confusion is 
possible only with some species of Drepanolejeunea which have underleaves with setaceous lobes, but they do not 
have the rectangular bordered base of Leptolejeunea underleaves. Drepanolejeunea also differs in the gynoecia 
having innovations and not being confined to short lateral shoots. Most species of Leptolejeunea are fragrant when 
fresh, and the aroma is to some extent characteristic for the species. The plants blacken very readily if they are 
‘cooked’ when drying; the blackening is usually accompanied by the collapse of the tissues, which do not then re- 
gain their original form on wetting. 

A pantropical genus of about 25 species, usually epiphyllous, with four species in sub-Saharan Africa, of which 
L. elliptica (Lehm. et Lindenb.) Schiffn. is known only from the East African Islands. The African species are pre- 
dominantly plants of lowland to low montane rainforest and, although L. maculata has been recorded as high as 
1600 m in Tanzania, the genus is rare above 1000 m. The three species found in West Africa are quite distinct and 
are not difficult to recognise, but it is much more difficult to separate them from closely allied species from other 
tropical countries. The principal diagnostic characters seem to be vegetative. Much attention has been given to the 
number and positions of ocelli which, however, vary considerably even on a single shoot. The colour and texture of 
the oil bodies in the ocelli certainly vary with the species, but these, which have to be observed in fresh specimens, 
have very rarely been recorded, and deserve more attention. 


Literature: Vanden Berghen (1953b, 1960a, 1963, 1972b, 1977). 


l. Leafiapex truncatesorrounded. 2.1f.ths. 2A... ee ae 
1. Leaf apex acute or apiculate 
2. Ocelli much larger than adjacent cells, conspicuous, basal ocellus 80-105 um long; leaves always 
OMUEME abv. ch SURE pce TU OP NCTE 1. L. astroidea 
2. Ocelli mostly inconspicuous, not much larger than adjacent cells, basal ocellus 35—80 um long; usu- 
ally at least some leaves somewhat dentate 3. L. maculata 
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Fig. 235. Leptolejeunea astroidea. A: shoot in ventral view. B: leaf and underleaf. C: leaf with underleaf removed. D,E: 
deciduous branchlets (propagules). F: androecium. G: female bracts. H: female bracteole. J: female inflorescence. K,L: 
perianths. M: cross-section of perianth. A,B: Nigeria, Barter s.n. (type); C,L: Burundi, Lewalle 5277; D,E,F,M: Burundi, 
Lewalle 5278; G-K: Dem. Rep. Congo, Vanderijst 9970. (A,B,G-K from Vanden Berghen, 1953b; C-F,L,M from Vanden 


Berghen, 1972a). 


1. Leptolejeunea astroidea (Mitt.) Steph., Sp. 
Hepat. 5: 363. 1913. "asteroidea"; Lejeunea 
astroidea Mitt., Trans. Linn. Soc., Bot. 23: 58. 
1860. 

Leptolejeunea truncatiflora Steph., in Mildbraed, Wiss. 


Ergebn. Deutsch. Zentr.-Afrika Exped. 1907-08. 2: 
118. 1911. 


Plants green, brownish or reddish, forming ro- 
settes 1-3 cm in diameter. Stems 35-45 um in 
diameter, closely appressed to substrate. Leaves to 
0.50.6 mm long x 0.25—0.35 mm wide, obliquely 
oblong-oval, entire, the dorsal margin straight 
distally and arched at the base or arched through- 
out, the apex acute, the ventral margin straight 
proximally and arched distally; the leaves 
spreading at about 60° to the stem, and when dry 
channelled by the curving upwards of dorsal and 
ventral margins, but remaining spreading widely. 


Cells in mid-lobe (16—)20—-24 um wide x 27-30 
um long, the walls thin with small but distinct 
symmetrical trigones; towards the margins the 
cells smaller, 16-20 um wide x 24—30 um long, 
without trigones or intermediate thickenings; 
ocelli conspicuous, often pale brown in the her- 
barium, (2—)3—5(—7), isolated: a large basal one 
(40-50 x 80-105 um) separated from the leaf 
insertion by | cell, with 2 others variable in posi- 
tion but often + on the median line (one near mid- 
lobe and another towards the apex); sometimes in 
addition 1-4 small ocelli either adjacent to the 
others or scattered in the distal part of the lobe. 
Lobule usually reduced to a narrow fold less than 
0.2 the length of the lobe, with a short 1-celled 
tooth on the outer angle; occasionally larger, 
0.25—-0.35 the length of the lobe, 120-150 um 
long xX 80-90 um wide, oblong oval, inflated. 
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Fig. 236. Leptolejeunea epiphylla. A,B: leaves and underleaves. C-E: leaves (associated underleaves removed). F: under- 
leaf and female inflorescence. G: bracts, bracteole and perianth. H: perianth. A: Tanzania, Brunnthaler s.n. (type of Lep- 
tolejeunea papuliflora), B,F: Dem. Rep. Congo, Louis 7989; C-E: Ivory Coast, Monod; G,H: Dem. Rep. Congo, Louis 
11599. (A,B,F-H from Vanden Berghen, 1953b, as L. quintasii; C-E from Vanden Berghen, 1963, as L. quintasii). 


angle of about 45° to the stem or curving for- 
wards, of 24 uniseriate elongate cells. Autoicous. 
Androecia on short lateral branches or sometimes 
an elongated shoots, of 2—3 pairs of bracts. Gyno- 
ecia as for the genus. Perianths 0.35—0.6 um long 
x 0.25—0.38(—0.42) um wide. 


Epiphyllous on herbs and shrubs in forest and other 
shaded, humid locations, rarely in the crowns of trees. 
Widely distributed and often abundant in the lowland 
rainforest of West Africa, and probably the most abun- 
dant of the three species of Leptolejeunea in West Af- 
rica, known from most countries from Cameroon to 
Guinea-Bissau, and from Rio Muni; in East Africa, from 
Burundi to Zimbabwe. It seems to be mainly lowland, 
though ascending to 1000 m in Guinea and 1500 m in 
Uganda. 


2. Leptolejeunea epiphylla (Mitt.) Steph., Sp. 
Hepat. 5: 380. 1913; Lejeunea epiphylla Mitt., 
J. Proc. Linn. Soc., Bot. 5: 118. 1861. 

Lejeunea quintasii Steph., Hedwigia 30: IX (+ p. 270 
"Leptolejeunea"). 1891; Leptolejeunea quintasii Steph., 
Sp. Hepat. 5: 365. 1913. 

Leptolejeunea papuliflora Steph., in Brunnthaler, Denkschr. 
Kaiserl. Akad. Wiss. Math.-Nat. Kl. Wien 88: 731. 
1913. 

Leptolejeunea quintasii var. mascarenica S.W.Arnell, 
Svensk Bot. Tidskr. 59: 77. 1965, nom. inval. 


Plants olive-green, forming rosettes 1-3 cm in 
diameter. Stems 35-50 um in diameter, closely 
appressed to substrate. Leaves 0.3—0.4 mm long x 
0.18-0.20 mm wide, oblong or oval-oblong, 
widely spreading and flat, remaining unaltered 
when dry, the apex truncate (often obliquely) or 


rounded, never acute. Cells in mid-lobe (15—)20- 
25 um wide x 27-30 um long, the walls thin, with 
small but distinct symmetrical thickening; towards 
the margins the cells smaller 15-20 um wide x 
24-30 um long, without trigones or intermediate 
thickenings; oil bodies Massula-Bazzania-type, 
very small, 1—4 per cell. Ocelli conspicuous, usu- 
ally 3-4 widely spaced on the median line (but 
sometimes only 1—2 on median line, the others 
scattered in the lobe), the basal ocellus 30-47 um 
wide x 50-70 um long, often pale brown in the 
herbarium. Lobule usually in the form of a short 
fold about 2-3 cells long with the angle prolonged 
into a seta 50-100 um long, of 24 uniseriate 
cells; rarely the lobule larger, oblong, inflated. 
Underleaf lobes 80—140 um long, spreading at an 
angle of 60° or more (often nearly at right angles) 
to the stem, of 3—5 uniseriate cells, sometimes 
with a proximal tier of 2 cells. Probably dioicous. 
Androecia on short lateral branches, of 5—8 pairs 
of bracts. Gynoecia as for the genus. Perianths 
0.4—0.65 um long x 0.24—0.38 um wide. 


Epiphyllous on understorey herbs and shrubs in shaded, 
humid locations, rarely in the crowns of trees, often 
growing with L. astroidea. Widespread in West Africa 
from Cameroon to Guinea, and also known from Rio 
Muni and Sao Tomé; elsewhere from Congo, D.R. 
Congo, Kenya, Tanzania and Uganda. The blunt leaves 
are the most conspicuous feature of this species. The 
ocelli are usually described as being positioned along 
the median line of the lobe, but this is not always the 
case. In some specimens they are more scattered in the 
lobe. 
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Fig. 237. Leptolejeunea maculata. A,B: parts of shoots in ventral view. C: underleaf. D: underleaf showing rhizoid disc. E: 
leaf and inset underleaf. F,G: apices of lobules. H: shoot with three androecia. J: male bract. K: female bracteole. L: peri- 
anth. M: cross-section of perianth. N: form with basal ‘bracts’ inserted on stem at leaf bases - leaf ocelli not shown. P: basal 
‘bract’ in ventral view. Q: basal ‘bract’ in dorsal view. A,D: Cameroon, Dusén 430 (type); B,C,F,G: S40 Tomé, Monod 
11774; E: Symoens 6273b; H: Dem. Rep. Congo, De Sloover 12864; J & inset B: Dem. Rep. Congo, De Sloover 12830; K- 
M: Dem. Rep. Congo, De Sloover 12831; N-Q: Togo, Chevalier s.n. (A,D from Vanden Berghen, 1953b, as L. truncati- 
loba; B,C,F,G from Vanden Berghen, 1960a, as L. truncatiloba; E,H-M from Vanden Berghen, 1977; N-Q from Vanden 


Berghen, 1963, as L. thomeensis). 


3. Leptolejeunea maculata (Mitt.) Schiffn., 
Consp. Hep. Arch. Ind.: 275. 1898; Lejeunea 
maculata Mitt., J. Linn. Soc., Bot. 5: 118. 
1861. 

Lejeunea thomeensis Steph., Bot. Jahrb. Syst. 8: 88. 1886; 
Leptolejeunea thomeensis (Steph.) Steph., Sp. Hepat. 5: 
366. 1913. 

Lejeunea repanda Schiffn., Bot. Centralbl. 27: 208. 1886; 
Leptolejeunea repanda (Schiffn.) Steph., Sp. Hepat. 5: 
366. 1913. 

Lejeunea truncatiloba Steph., Hedwigia 31: 170. 1892. 

Drepanolejeunea gomphiae Steph., Sp. Hepat. 5: 324. 
1913. 


Leptolejeunea mascarena Steph., Sp. Hepat. 5: 364. 1913; 
Leptocolea mascarena Steph. ex S.W.Arnell, Svensk 
Bot. Tidskr. 59: 77. 1965, nom. inval. 

Leptolejeunea convexistipa Bischl., Nova Hedwigia 17: 
325. 1969. 

Plants green, forming rosettes to 3 cm in diameter. 

Stems 50-70 um in diameter, closely appressed to 

substrate. Leaves ascending, remaining upright 

when dry, 0.6—-0.7 mm long x 0.25—-0.35 mm 

wide, oval-oblong or oval, usually with a few 

distant sharp or blunt and obscure teeth towards 
the apex, but sometimes quite entire, the apex 
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always acute or apiculate. Cells in mid-lobe 19-24 
um wide x 27-40 um long; all cells, including the 
marginal cells, with trigones and bead-like thick- 
ening in the middle of many walls, the trigones 
small but sharply marked and cordate. Ocelli rela- 
tively inconspicuous, grey or colourless, opaque 
when fresh, not much larger than the adjacent 
cells, isolated, 3-5 on a median line or irregularly 
scattered, the basal ocellus 22-40 um wide x 35— 
80 um long. Lobules usually oblong, 0.3—0.5 the 
length of the lobe, inflated proximally, flat at the 
apex, but sometimes reduced to a narrow fold 
with a l-celled tooth at the angle. Underleaves 
with lobes 100-150 um long, (3—)4(—5) cells long, 
including 1-3 tiers of 2 cells. Dioicous. Androecia 
on lateral branches, of (2—)5—10(-15) pairs of 
bracts. Gynoecia as for the genus. Perianths ca. 
780 um long x 0.45 um wide. 


Epiphyllous on the leaves of forest shrubs in shaded, 
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humid locations, rarely in the crowns of trees, often 
growing with L. astroidea or L. epiphylla. L. maculata 
is widespread in West Africa from Cameroon and Rio 
Muni to Guinea, and also in Central and tropical East 
Africa. It is a pantropical and variable species, varying 
greatly in the dentition of the leaf: in luxuriant forms 
from lowland sheltered habitats, the teeth can be seen 
with a hand lens, but in more exposed sites and in the 
forms that occur at rather higher altitudes in East Africa, 
the leaves may be quite entire. The latter forms have a 
similar leaf shape to L. astroidea, which can, however, 
be readily distinguished by the large conspicuous basal 
ocellus and the less conspicuous thickenings of the cell 
walls. The areolation of L. maculata has a rather differ- 
ent facies from that of the other two species, and its 
sharply defined, cordate trigones are distinctive. L. 
maculata makes rather more open, straggling colonies 
than do L. astroidea and L. epiphylla. 


A curious form with conspicuous bracts inserted on the 
stem at the leaf base has been described from a few 
locations (Fig. 237N-Q). 


LEUCOLEJEUNEA A.Evans 


The vegetative characters which distinguish Leucolejeunea are the distal hyaline papilla several cells 
distant from the apical tooth, the entire underleaves, the ventral merophyte 4 cell rows wide and the leaf 
cells with a single very large compound (Leucolejeunea-type) oil body (rarely 2 per cell). Fertile plants 
are distinct in the gynoecia having a single pycnolejeuneoid innovation. 


A pantropical genus of 13 species, with three species in sub-Saharan Africa, of which L. rotundistipula (Lindenb. et 
Lehm.) A.Evans and L. unciloba (Lindenb.) A.Evans are apparently of very local occurrence. 


Literature: Jones (1974a), Schuster (1980a). 


1. Leucolejeunea xanthocarpa (Lehm. et Lin- 
denb.) A.Evans, Torreya 7: 225. 1907; 
Jungermannia xanthocarpa Lehm. et Lin- 
denb., in Lehmann, Nov. Min. Cogn. Stirp. 
Pugillus 5: 8. 1833; Lejeunea xanthocarpa 
(Lehm. et Lindenb.) Gottsche et al., Syn. 
Hep.: 370. 1845; Archilejeunea xanthocarpa 
(Lehm. et Lindenb.) Steph., in Engler, Pflan- 
zenw. Ost-Afrikas C: 65. 1895. 

Jungermannia microscypha Hook.f. et Taylor, London J. 
Bot. 4: 90. 1845; Phragmicoma microscypha (Hook.f. 
et Taylor) Mitt., in Melliss, St. Helena: 371. 1875; 
Mastigolejeunea microscypha (Hook.f. et Taylor) 
Steph., Sp. Hepat. 4: 762. 1912. 

Acrolejeunea fuscescens Gola, Annali di Botanica, Roma 6: 
275. 1907; Ptychocoleus fuscescens (Gola) Steph., Sp. 
Hepat. 5: 32. 1912, hom. illeg. [non (Hampe ex Lehm.) 
Trevis. 1877]. 

Leucolejeunea capensis §.W.Arnell, Bot. Notiser 106: 286. 
1953. 


Plants pale glaucous- or whitish-green; branching 
Lejeunea-type; shoots 1.0-1.8 mm wide. Stems 


0.10—0.15 mm in diameter, cells (cross-section) 
all thick-walled, the cortical cells somewhat larger 
than the medullary but not forming a hyalodermis; 
ventral merophyte 4 cell rows wide. Leaves im- 
bricate, convex, 0.7-1.0 mm long x 0.55—0.85 
mm wide; lobes oval, rounded at apex, strongly 
and conspicuously involute at apex and along 
ventral margin. Cells distinctly convex, thus pro- 
ducing a slightly crenulate leaf margin, marginal 
cells 10-14 um, median cells ca. 18-24 um, tri- 
gones large and conspicuous, less often small; oil 
body usually 1 per cell, large, compound, ca. 5 x 
16 um, filling much of the lumen, sometimes ac- 
companied by a much smaller one. Lobules slen- 
derly ovoid or fusiform, about 0.5 the length of 
the lobe, inflated, the free margin strongly invo- 
lute, keel + straight or weakly curved, continuous 
with the involute distal margin of the lobe, apical 
tooth variable; hyaline papilla distal to and several 
cells distant from the apical tooth. Underleaves 
wider than long, 3—6 x as wide as the stem, entire, 
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Fig. 238. Leucolejeunea xanthocarpa. A: part of shoot in ventral view. B: leaf, and C: associated underleaf. D: apex of 
lobule showing hyaline papilla. A-D: Tanzania, Jones 1766. (from Jones, 1974a). 


base cordate. Autoicous. Androecia on short lat- 
eral branches, of 2—4 pairs of bracts. Gynoecia 
terminal on main axes or on short lateral branches, 
obovate, keeled; rostrum prominent, 0.1—0.2 mm 
long. 


On small branches and twigs of trees and shrubs in well 
illuminated, often rather exposed places, and often 
found in open scrub and ericaceous woodland. In closed 
forest, it grows mainly in the crowns of trees. It often 
accompanies other Lejeuneaceae, and is occasionally 
epiphyllous. In West Africa, the sole record comes from 
Bioko. There are no published records from the Congo 
Basin, but the species is widespread in the east from 


Ethiopia to South Africa, apparently becoming increas- 
ingly frequent southwards. The apparent absence of this 
pantropical species from the West African mountains 
seems surprising. It is easily recognised, even in the 
field, by the pale- or whitish colour, and the longly 
involute ventral margin of the lobe. Some species of 
Diplasiolejeunea which grow in similar habitats may, 
however, be remarkably similar in general appearance 
in dorsal view. 


Cheilolejeunea montagnei can also be similar in general 
appearance, but differs in having only 7 cortical cells in 
the stem (10—24 in Leucolejeunea), ventral merophyte 2 
cell rows wide, hyaline papilla on base of apical tooth, 
and paired lejeuneoid innovations. 


MICROLEJEUNEA Steph. 


Plants very small, 0.2-0.6 mm wide, dull, pale green to pure green, creeping. Stems zig-zag, thin, of 7 
outer rows of cells and 3 smaller inner rows; ventral merophyte 2 cell rows wide. Leaf lobes usually 
remote to somewhat imbricate, suberect to spreading, margins entire or crenulate, apex rounded. Cells 
small, 15—25 um long in middle of lobe, thin- or thick-walled; oil bodies small, finely granular. Ocelli 
usually present, 1—6(—8) in an irregular group at the lobe base. Lobules with very large lobules more 
than 0.5 the size of the lobe and 0.5—0.8 leaf length, (but reduced in some species), strongly swollen, 
apical tooth rather long and curved, hyaline papilla proximal or distal. Underleaves 2-lobed, small or 
very small. Vegetative reproduction very rare, by caducous branches (cladia), stem fragmentation or 
gemmae. Dioicous or autoicous. Gynoecia on long or short shoots, with 1—2 lejeuneoid innovations 
(innovations usually lacking in M. ankasica); bracts + winged. Perianths inflated-pyriform or obovate, 
with 0—5 smooth or slightly crenulate keels. 


Fifteen species of Microlejeunea have been described from sub-Saharan Africa, some of which are uncertainly dis- 
tinct, with perhaps only 9 adequately described. Only two species are at all common and widespread: M. africana 
Steph. throughout tropical and southern Africa; M. kamerunensis Steph., in the W. and E. tropical regions. It has 
been widely recognised as a distinct genus, though Schuster (1980a) and some other recent authors have preferred to 
treat it as a subgenus of Lejeunea. Jones (1969, 1979) and Grolle (1995) enumerated the characters by which the 
genus can be recognised, amongst which are: 1) the small size of the plants, 2) the stem with 3 rows of medullary 
cells, 3) the small lobe cells, 4) the presence of ocelli in the distal part of the lobe, 5) the inflated lobule with a long, 
curved apical tooth, 6) the small underleaves, 7) the presence of lejeuneoid innovations, or lacking innovations, 8) 
the female bracts with long keels developing or showing a tendency to develop wings, and 9) the terete pyriform 
perianths. Not all species will necessarily show all the characters of the genus, but it is readily recognised by a com- 
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bination of characters. The ocelli in Microlejeunea differ little in size from the adjacent basal cells, and the charac- 
teristic single large Leucolejeunea-type oil bodies, by which they are recognised, eventually disappear in the her- 
barium. Thus the ocelli often cannot be detected in old specimens, though traces of them often remain for several 


years. 


Literature: Grolle (1995), Jones (1969, 1979, 1984), Vanden Berghen (1972b). 


1. Plants autoicous; subgynoecial innovation usually lacking .............cccseesecceseeesseeeseeeees 2. M. ankasica 
1. Plants dioicous; subgynoecial innovation always Present ............ccccesccescessceescescesscesccsssesseesecensesssenaee 2 
2. Leaves of sterile shoots with ventral margin almost in line with keel; strong shoots 0.16—0.25(—0.30) 
TTI) WAGE, onshore: hone rnin ct, AE eR ay, es Mace Ae ent: Ser Ae EY Dee 1. M. africana 
2. Leaves of sterile shoots with ventral margin arched, forming a distinct sinus with keel; strong shoots 
OSS OEE aarti resis eels at 2a sel ected oaths caved Pian ee ete ce 3. M. kamerunensis 


Fig. 239. Microlejeunea africana. A: shoot in ventral view. B: leaf in dorsal view. C,D: leaves in ventral view. E,F: female 
bracts and bracteoles. G: bracts and perianth. A: Burundi, Symoens 2341; B,C: Nigeria, Jones 6; D,F: Nigeria, Jones 106; 
E: Sierra Leone, Jones 468; G: Dem. Rep. Congo, Symoens 12560. (A,G from Vanden Berghen, 1972b; B-F from Jones, 


1969). 


1. Microlejeunea africana Steph., Hedwigia 27: 
61. 1888; Lejeunea africana (Steph.) Steph., 
Hedwigia 30: IX (+ p. 202 Sept-Oct 1891 
"Microlejeunea"). Nov-Dec 1891; Lejeunea 
ulicina subsp. africana Vanden Berghen, 
Expl. Hydrobiol. Bass. Lac Bangweolo 
Luapula 8: 130. 1972. 

Microlejeunea saccula Steph., Sp. Hepat. 5: 815. 1915. 

Microlejeunea gracillima sensu Sim, Trans. Roy. Soc. 
South Africa 15: 60. 1926 [? non (Mitt.) Steph. 1895]. 

Microlejeunea ocellifera S.W.Arnell, Bot. Notiser 106: 
181. 1953;  Lejeunea_ ocellifera (S.W.Arnell) 
R.M.Schust., J. Elisha Mitchell Sci. Soc. 71: 238. 
1955; Lejeunea ulicina subsp. ocellifera (S.W.Arnell) 
R.M.Schust., J. Hattori Bot. Lab. 25: 36. 1962. 


Strong shoots 0.16—0.25(—0.30) mm wide, male 
plants often more slender than female. Stems 30— 
45 um in diameter. Leaves distant to approximate, 
0.16—0.22 mm long; on sterile shoots the portion 
of the lobe which extends forward from the lobule 
about equal to the lobule in area, the ventral mar- 
gin of the lobe lying nearly parallel to the stem 
and nearly in line with the strongly arched keel of 
the lobule. Cells hexagonal, in mid-lobe ca. 15-18 
um wide xX 18—20 um long, the walls slightly but 
equally thickened, trigones absent or small and ill- 
defined; oil bodies Jungermannia-type, 2-3 per 
cell. Ocelli 1—3, either in a cluster or in a short 
line, usually present at the base of the lobe just 
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Fig. 240. Microlejeunea ankasica. A: shoot with androecium and perianth, in ventral view. B: part of sterile shoot. C: leaf 
in dorsal view. D: underleaf. E: leaf and underleaf. F: cells of distal margin and mid-lobe. G: lobule. H: apical tooth of 


lobule and hyaline papilla. J: male bract. K: female bracts and bracteole. 


Jones, 1979). 


above the margin of the lobule, each ocellus con- 
taining a single, large Leptolejeunea-type oil 
body. Lobules inflated, the keel strongly arched, 
the free margin hidden in situ but readily seen in a 
detached leaf, flat, of 3(-4) cells, the apical tooth 
curved, spiniform, 25-35 um long x 9-10 um 
wide. Underleaves about 1.5 x as wide as the 
stem, smaller than the adjacent lobule, the lobes 
parallel, 2-4 cells wide, usually ending in 2 su- 
perposed cells. Dioicous. Androecia intercalary on 
long shoots, bracts in 2-6 pairs, the bract lobules 
slightly winged. Gynoecia with a single innova- 
tion which is usually long before being again fer- 
tile; bracts narrowly obovate, 0.25~0.35 mm long, 
the lobules nearly as long, united to the lobes for 
about 0.75 their length by winged keels; bracte- 
oles about as long as the lobules. Perianths when 
mature exserted from the bracts to about 0.5 their 


A-K: Ghana, Jones 1368 (type). (redrawn from 


length, pyriform, with 5 equal keels. Leaves just 
below a gynoecium often with larger lobes than 
those on sterile shoots, with the ventral margins 
more strongly curved and forming a more pro- 
nounced angle with the keel, thus approaching 
those of M. kamerunensis and M. ankasica. 


On bark or epiphyllous, rarely on rock, from the low- 
lands to low alpine regions. Widespread and common in 
West Africa from Cameroon to Guinea, Rio Muni and 
the Gulf of Guinea Islands, as also in the rest of tropical 
and southern Africa, and on the East African Islands. 
Opinions have differed as to the relationship of M. afri- 
cana to the north temperate M. wlicina (Taylor) 
A.Evans. Although the differences, which are discussed 
in Jones (1969, 1984), are small, they seem to justify 
regarding the two as specifically distinct. M. africana is 
even closer to the tropical M. bullata (Taylor) Steph., 
and if these two are accepted as conspecific, M. bullata 
would be the correct name for the African plant. 
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Fig. 241. Microlejeunea kamerunensis. A: shoot with young perianth, in ventral view. B: shoot with mature perianth (only 
base of subgynoecial innovation shown). C: cross-section of stem. D-G: leaves in ventral view. H: female bracts and brac- 
teole. A,E-G: Cameroon, Jungner (G1654) (type); B,C,H: Cameroon, Jones 310A; D: Cameroon, Jones 294. (from Jones, 


1969). 


2. Microlejeunea ankasica E.W.Jones, J. Bryol. 
10: 394. 1979. 
Strong shoots 0.35-0.45 mm wide, irregularly 
branched. Stems geniculate, 30-35 um in diame- 
ter. Leaves approximate to distant, widely 
spreading from the stem; lobes 0.17—0.24 mm 
long, ovate, falcate, the apex broadly rounded, the 
ventral margin forming a narrow (deep) sinus with 
the lobule keel. Cells mostly ca. 12 um wide x 
12-15 um long, the walls uniformly thickened, 
lacking trigones (except sometimes minute ones in 
basal cells). Lobules large, inflated, to 0.65 the 
length of the lobe, free margin incurved, of 4 cells 
(excluding the apical tooth), not visible in situ; 
apical tooth long, 35-42 um long x 8-10 um 
wide, bent in the middle (often abruptly) and free 
for 0.5 its length. Underleaves small, 2 x as wide 
as the stem, deeply 2-lobed, the lobes obtuse. 
Autoicous. Androecia intercalary or terminal on 
long shoots, often near the gynoecia, of 1—5 pairs 
of bracts. Gynoecia on very short lateral branches, 
usually lacking innovations; bracts with asymmet- 
ric lobes, the lobules nearly as long and only 
shortly free; bracteoles as long as the bract lob- 
ules, divided to 0.35 their length. Perianths 0.4— 
0.45 mm long, pyriform, terete when mature 
(sometimes + plane dorsally when young), lacking 


ocelli, with 5 equal keels, the wings broad, ex- 
tending nearly to the base, slightly broadening 
distally. 


On twigs and boles of trees. Apparently rare, and known 
only from two collections in Ghana and a few frag- 
ments, more doubtfully determined and mixed with M. 
africana, from near Freetown, Sierra Leone. The type 
collection, from the Ankasa River Forest Reserve, 
Ghana, is completely without innovations below the 
gynoecia, but innovations are present in the other two 
collections. M. ankasica differs from M. africana 
chiefly in being autoicous, the androecia being on long 
shoots and often close to the gynoecia. The species 
tends to be a little larger than M. africana, the leaves 
with lobes extending beyond the lobules, the ventral 
margin arched and forming a well defined angle with 
the keel (thus resembling M. kamerunensis), the free 
margin of the lobules usually of 4 cells, and the gynoe- 
cia on short lateral branches. 


3. Microlejeunea kamerunensis Steph., Sp. 
Hepat. 5; 812. 1915; Lejeunea kamerunensis 
(Steph.) Vanden Berghen, Bull. Jard. Bot. Nat. 
Belgique 42: 446. 1972. 

Microlejeunea cochlearifolia Steph., Hedwigia 27: 113. 
1888, perhaps synonymous. 

Strong shoots 0.35—0.60 mm wide, with stems 50— 

60 um in diameter, but plants often forming much 
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more slender branches which resemble those of 
M. africana. Male plants more slender than the 
female. Leaves approximate to distant; lobes 
0.20-0.22 mm long from dorsal base to apex, 
0.22—0.25 mm from base of keel to dorsal margin, 
the free part of the lobe 0.10—0.15 mm wide. On 
strong shoots, lobes oval, asymmetric, spreading 
at right angles to the stem, the arched ventral mar- 
gin forming a distinct, sometimes sharp, sinus 
with the keel; lobule ca. 0.5 the length of the lobe. 
On weak shoots, the lobe smaller, oval, symmetri- 
cal, the lobule to 0.65 the length of the lobe, the 
ventral margin forming a wide sinus with the keel. 
Cells + isodiametric, 12-14 um at apex, in mid- 
lobe 15 um wide x 17 um long, at base to 24 um 
long, the walls slightly but uniformly thickened, 
trigones minute or none; ocelli 1—-2(—4) in a line 
near base of lobe. Apical tooth of lobule 40-50 
um long x 10 um wide, usually longer and more 
acute than in M. africana; free margin of the lob- 
ule of 3(-4) cells; hyaline papilla entally proximal 
on base of apical tooth. Underleaves variable, 60-— 
100 um long, 1.25—2 x as wide as the stem, 2- 
lobed to ca. 0.5, sometimes more. Dioicous. An- 
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droecia of up to 9-10 pairs of bracts, keel of the 
bracts with a wing | cell wide. Gynoecia terminal, 
with | (rarely 2) innovation; bracts oblong, entire, 
apex rounded or truncate, the lobule nearly as 
long as the bract, keel long, with a wing 1—3(-4) 
cells wide. Mature perianths 0.4—0.5 mm long, 
exserted to 0.3-0.5, terete, pyriform, lacking 
ocelli, narrowly 5-carinate for 0.5 the length; ros- 
trum 45-55 um long. 


On twigs and small trunks of shrubs, also epiphyllous; 
montane. The distribution is imperfectly known in West 
Africa. It is probably not uncommon from 500-2000 m 
in Cameroon, but has rarely been collected elsewhere; 
the other records are from Guinea (Macenta, 700 m), 
Sierra Leone (Loma Mountains, 1680 m), Rio Muni and 
Principe. It is widespread and locally frequent in tropi- 
cal Central and East Africa. M. kamerunensis is very 
variable. Robust forms are distinct from M. africana in 
the larger size, the spreading leaf lobes, and the marked 
sinus between the keel and the ventral margin of the 
lobe. However, weak forms and innovative shoots can 
be extremely similar to typical M. africana. M. cochle- 
arifolia Steph. from S40 Tomé may be synonymous 
with M. kamerunensis, and is an earlier name, though 
the type has not been traced. 


PRIONOLEJEUNEA (Spruce) Schiffn. 


Plants small, delicate. Stems with a hyalodermis. Leaf lobes crenulate with projecting cells (rarely en- 
tire); hyaline papilla proximal. Free margin of lobule with 4 elongate cells obliquely orientated to the 
margin. Underleaves deeply 2-lobed, with a rather wide sinus. Gynoecia on very short lateral branches, 
without innovations (or in some non-African species rarely with a short and sterile lejeuneoid innova- 
tion). Perianths obcordate, compressed, with denticulate and conspicuously expanded (auriculate) lat- 
eral keels, plane dorsally, without a keel, ventrally somewhat inflated in the middle but not keeled. 


A poorly known, mainly neotropical genus, with perhaps 10-20 species, two of which are known in Africa. African 
species of Prionolejeunea may be recognised by the small, delicate plants with small, deeply bifid underleaves with 
a rather wide sinus, the gynoecia lacking innovations, and the flattened perianths with auricles. The obliquely in- 
clined, elongate marginal cells of the lobule of P. grata are distinctive, and may also afford a good character for 
separating African species of Prionolejeunea from other Lejeuneoideae, though this needs further investigation. 


Literature: Vanden Berghen (1952, 1960a). 


1. Margin of leaf lobe sharply crenulate with conical cells; cells in mid-lobe 14-22 um wide 1. P. grata 
1. Margin of leaf lobe entire or very weakly crenulate; cells in mid-lobe 20-30 um wide .............:::e 
See enn Reve an Poe Meese tga eet gos nasa Sanaseis Weneanargs stata cstncagesseszrens 2. P. principensis 


1. Prionolejeunea grata (Gottsche) Schiffn., in men 7: 359. 1882. 


Engler & Prantl., Natiirl. Pflanzenfam. 1(3): 
127. 1893; Lejeunea grata Gottsche, Abh. 
Naturwiss. Ver. Bremen 7: 359. 1882. 

Lejeunea rutenbergiana Gottsche, Abh. Naturwiss. Ver. 
Bremen 7: 358. 1882; Prionolejeunea rutenbergiana 
(Gottsche) Steph., Sp. Hepat. 5: 201. 1913. 

Lejeunea cardiantha Gottsche, Abh. Naturwiss. Ver. Bre- 


Lejeunea serrula Mitt., J. Linn. Soc., Bot. 22: 324. 1886; 
Prionolejeunea serrula (Mitt.) Steph., Sp. Hepat. 5: 
197. 1913. 

Lejeunea deplanata Mitt., J. Linn. Soc., Bot. 22: 325. 1886 
{non Nees 1845], nom. illeg.; Prionolejeunea de- 
planata Schiffn. in Engler & Prantl, Natiirl. Pflanzen- 
fam. 1(3): 127. 1893. 

Lejeunea rutenbergii Gottsche ex Steph. in Renauld & 
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Fig. 242. Prionolejeunea grata. A: shoot with perianth, in ventral view. B: leaf and underleaf. C: leaf. D,E: apex and mar- 
gin of lobe. F,G: lobule free margin, apical tooth and hyaline papilla (flattened lobule). HJ: perianths. K: part of apical 
margin of perianth. A,D,E,K: Sao Tomé, Monod 12114; B,J: Cameroon, Dusén s.n. (type of P. kindbergii); C: Cameroon, 
Dusén s.n.; F,G: Uganda, Wigginton 8317a; H: Cameroon, Staudt 99. Prionolejeunea principensis. L: shoot with peri- 
anth. M: shoot with androecium. N: apex and margin of lobe. P: part of apical margin of perianth. L-P: Principe, Monod 
12158. (A-E,K-P from Vanden Berghen, 1960a, as P. kindbergii; F,G drawn by M.J.Wigginton; H,J from Vanden Ber- 


ghen, 1952, as P. kindbergii and P. serrula). 


Cardot, Rev. bryol. 18: 58. 1891, nom. inval.; Priono- 
lejeunea rutenbergii Gottsche ex Pearson, Christiania 
Vidensk.-Selsk. Férhandl. 1892(8): 7. 1892, nom. in- 
val. 

Prionolejeunea kindbergii Steph., Hedwigia 31: 171. 1892, 
nom. inval.; Lejeunea kindbergii Steph., Hedwigia 31: 
XVII, "Prionolejeunea". Nov-Dec 1892; Prionole- 
jeunea kindbergii (Steph.) Schiffn., in Engler & Prantl., 
Natiirl. Pflanzenfam. 1(3): 127. 1893. 

Prionolejeunea uncatifolia Pearson, Natuurw. Tijdskr. 4: 
126. 1922, probably synonymous. 

Prionolejeunea madagascariensis Steph., Sp. Hepat. 6: 
389. 1923. 

Prionolejeunea hamidens Herzog, Bot. Notiser 101: 324. 
1947, 

Cyclolejeunea annobonensis S.W.Amell, 
Tidskr. 50: 529. 1956. 


Svensk Bot. 


Plants small, delicate, green; well-grown shoots 
0.6—-0.8 mm wide. Stems 60-75 um in diameter. 


Leaves glossy, little altered when dry, 0.30—0.35 
mm long x 0.22-0.27 mm wide, approximate or 
distant, ovate, the dorsal base straight proximally, 
then arched across the stem, the apex narrow, 
usually acute or shortly acuminate and somewhat 
decurved; lobe margin sharply crenulate with cells 
which are ca. 12-15 um wide and often longer 
than wide, forming sharp conical teeth. Cells in 
mid-lobe 14-22 um wide x 17—26 um long, tri- 
gones small or medium-sized; oil bodies Bazza- 
nia-Calypogeia-type, 1-6 per cell. Lobules when 
well developed extending about 0.3 the distance to 
the lobe apex, the keel arched and forming a sharp 
angle with the arched ventral margin of the lobe, 
free margin incurved, of 4(—5) cells which are 
elongated obliquely to the margin, not visible in 
situ; apical tooth 25-35 um long, curved, acute, 
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projecting well beyond the adjacent cell and abut- 
ting a swollen cell on the inner face of the lobe. 
Underleaves delicate, 1.5(-2) x as wide as the 
stem, deeply 2-lobed, usually with a sharp tooth 
on either side at the base of each lobe, the lobes 
3-4 cells wide at the base, acute or acuminate, 
ending in [—2 cells which are longer than wide. 
Autoicous. Androecia on short lateral branches, of 
2-4 pairs of bracts. Gynoecia on very short lateral 
branches, lacking innovations; bracts resembling 
the leaves but very much smaller, shortly connate 
with the bracteole. Perianths protruding far be- 
yond the bracts, obcordate, 0.6—0.8 mm long x 
0.45-0.50 mm wide, the dorsal surface plane, 
without a keel, the ventral surface gently inflated 
in the middle but hardly keeled, the sides ex- 
panded distally into broadly rounded auricles 
which are crenulate with projecting cells like the 
margins of the leaves. 


On trees and shrubs, often creeping over other bryo- 
phytes or on ferns, sometimes on moist rocks or directly 
on bark. Widely distributed in West Africa from Cam- 
eroon to Ivory Coast, Rio Muni and the Gulf of Guinea 
Islands. It is also widespread in central and eastern Af- 
rica, and on the East African Islands. P. grata is usually 
easily recognised by the sharply crenulate, + acute 
leaves and small underleaves. However, it varies con- 
siderably, as is suggested by the lengthy synonymy, and 
in some forms the leaf apex is narrow but rounded, and 
the crenulation is only weak. It frequently forms numer- 
ous slender shoots 0.5 mm or less wide, with distant 
elobulate leaves. The preceding description is made 
from West African specimens; some East African 
specimens are appreciably larger. The perianths of 
Prionolejeunea much resemble those of Lejeunea pap- 
ilionacea, but the plants are so different in female in- 
volucre, underleaves and areolation of the leaves that 
they are unlikely to be confused. 


2. Prionolejeunea principensis Vanden Berghen, 
Rev. Bryol. Lichénol. 29: 65. 1960. 


Plants small, delicate, green. Shoots 0.8—1.0 mm 
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wide, irregularly branched. Stems 60-90 um in 
diameter. Leaves contiguous or slightly imbricate; 
lobes oval with rounded apex, somewhat concave, 
not crossing the stem dorsally, 0.45—0.65 mm long 
x 0.35—-0.50 mm wide, dorsal margin convex, 
ventral margin forming an obtuse angle with the 
keel (sinus shallow or obscure), lobe margins en- 
tire or at most very weakly crenulate. Cells 20—30 
um wide x 25-35 um long in mid-lobe, the walls 
thin, trigones small or lacking; cuticle smooth. 
Lobules inflated, small, 0.14—0.17 long, ca. 0.25— 
0.35 the length of the lobe, free margin inrolled 
and not visible in situ; apical tooth short, project- 
ing only shortly beyond the adjacent cell. Under- 
leaves distant, small, to 2 x width of stem, 0.15— 
0.18 mm long, 2-lobed to 0.5 their length. 
Autoicous. Androecia on long lateral branches, of 
2-10 pairs of bracts, with bracteole(s) only at the 
base. Gynoecia terminal on very short lateral 
branches; bracts much smaller than adjacent 
leaves; bracteole relatively large, 2-lobed to 0.35 
their length. Perianths longly exserted, com- 
pressed, cordate, with a broad, rounded ventral 
keel, lateral keels expanded into broad wings 
which are irregularly and weakly dentate at the 
apex; rostrum obscure. 


At present, this species is known only from Principe, 
where it was found on ferns at about 1000 m, and asso- 
ciated with P. grata. P. principensis is an atypical 
member of the genus in that its leaves are hardly crenu- 
late (if at all) and are blunt or rounded at the apex, and 
the perianth keels are only faintly denticulate. Other 
distinguishing features from P. grata are the somewhat 
larger lobe cells, the small apical cell of the lobules and 
the usually longer androecia. When sterile, it would be 
difficult to distinguish from certain small species of 
Lejeunea, but perhaps the underleaves and the oblique 
marginal cells of the free margin of the lobule (if pres- 
ent in P. principensis) would provide the most distinc- 
tive features. The underleaves, though small, are of a 
firm texture; thus differing from those of, for example, 
Lejeunea confusa and L. autoica. 


PYCNOLEJEUNEA (Spruce) Schiffn. 


Plants usually pale green or whitish, sometimes brownish, not glossy. Stems with a variable number of 
cortical and medullary cells, the cortical larger and fewer (7—9 rows) in nearly all species, all stem cells 
strongly and equally thickened; hyalodermis absent. Leaves closely imbricate, spreading, rounded, en- 
tire, the distal margin usually crossing the stem, the apex rounded. Lobules variable, apical tooth short, 
hyaline papilla proximal. Leaf cells usually convex, usually with strongly developed trigones; oil bodies 
large, 2—3 per cell, coarsely granular; ocelli present, restricted to near the base of the lobe. Underleaves 
large, broad, closely imbricate. Gynoecia with |—2 pycnolejeuneoid innovations. Perianths + flattened, 


with 5 smooth keels. 
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A small pantropical genus of ten species, one of which, P. contigua, is pantropical and known from a few locations 
in Africa. The characteristic features of Pycnolejeunea include the imbricate leaves and underleaves, the basal ocelli 
in the leaf lobes and female bracts, the lobules with a proximal hyaline papilla, the convexity and large trigones of 
the leaf cells, and the pycnolejeuneoid innovations. There are also distinctive characters of the capsule. Confusion is 
possible with some species of Cheilolejeunea, but the lack of ocelli and the distal hyaline papilla on the lobule dif- 


ferentiate that genus. 


Literature: He (1999), Jones (1979). 


Fig. 243. Pycnolejeunea contigua. A: part of shoot in ventral view. B,C: leaves showing basal ocelli. D: cells in mid-leaf, 
with crystalline bodies. E: apical part of lobule. F: underleaf. G: female bracts and H: bracteole. J: perianth. A-J: Ghana, 
Jones 1234. (from Jones, 1979). 


1. Pycnolejeunea contigua (Nees) Grolle, J. 
Hattori Bot. Lab. 45: 179. 1979; Jungerman- 
nia contigua Nees, in Martius, Fl. Brasil. 1: 
360. 1833; Lejeunea contigua (Nees) Mont., 
Ann. Sci. Nat., Bot., sér. 2, 14: 335. 1840. 


Shoots closely adhering to bark, much branched, 
forming close patches, pale green or, in the older 
parts, pale chocolate-brown suffused with white; 
strong shoots 0.7—-0.8 mm wide. Stems in cross- 
section with 7 rows of large thick-walled cortical 
cells ca. 25-40 um wide and 9-14 rows of me- 
dullary cells ca. 15 um wide, all thick-walled with 
thickened angles; ventral merophyte 2 cell rows 
wide. Leaves closely imbricate; lobes convex, ca. 
0.5 mm long x 0.4 mm wide, with the broad 
rounded apex decurved, the ventral margin nearly 
straight, almost at right angles to the stem, and 
forming a wide angle with the slightly arched 
keel, which extends for about 0.3 the distance to 
the apex of the lobe. Cells convex, prominent on 
the upper surface and on the margin of lobe, al- 


most isodiametric, in the mid-lobe ca. 21-24 um 
wide, trigones large, concave or straight-sided, 
intermediate thickenings absent or ill-defined; oil 
bodies large, 2-3 per cell, coarsely granular. 
Ocelli 30-40 um wide x 40-60 um long, in a 
group of 2-6 at the base of the lobe, each ocellus 
containing a single large oil body. Many cells in 
the dorsal part of older leaves with crystalline 
bodies which are bright with crossed nicol prisms 
in polarised light. Lobules inflated, the free mar- 
gin of 5—7 cells, involute, not visible in situ, the 
apical tooth short but pointed, ca. 20 um long x 
15—20 um wide. Underleaves closely imbricate, 
about 3 x as wide as the stem, wider than long, 
almost covering the lobules, 2-lobed, the lobes 
widely triangular, the base broadly cuneate or 
truncate. Autoicous. Androecia either on short 
lateral branches or on long shoots, of 2-6 pairs of 
bracts. Gynoecia with a single pycnolejeuneoid 
innovation; bracts larger than the leaves, obovate, 
with a group of ocelli near their base, the lobules 


a 
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lanceolate-ovate to oblong, 0.5—0.75 the length of 
the lobe, the keel straight; bracteoles broadly obo- 
vate, bifid to about 0.25 their length. Perianths 
extending only slightly beyond the bracts, pyri- 
form, with 5 low blunt keels towards the apex; 
rostrum very short or absent. 

This species is a typical sun-epiphyte, confined in 
closed forest to the well illuminated crowns of trees and 
upper trunks; in open situations, including savanna, it 
can occur low on trees and shrubs. Apparently rare, and 


recorded in West Africa only from Ghana, Nigeria, 
Sierra Leone and Rio Muni, and elsewhere in Africa 
only from Tanzania, Madagascar and the Comoro Is- 
lands. However, if it habitually grows in tree crowns, it 
may be more widespread than the few records suggest. 
The species can be recognised, even in the field, by the 
distinctive colour and the imbricate leaves and under- 
leaves. The whitish suffusion is due in part to the re- 
flection of light from the strongly convex dorsal surface 
of the cells, and in part to a tendency for the marginal 
cells of the leaf to be empty and transparent. 


TAXILEJEUNEA (Spruce) Schiffn. 


Plants usually slender, pale- or yellowish-green to mid-green, sometimes whitish, creeping or pendent. 
Stems with hyalodermis. Leaf lobes spreading, apex usually acute-acuminate or apiculate, occasionally 
rounded, plane, margins entire or toothed. Lobules usually small, ovate, apical tooth short and blunt, 
hyaline papilla proximal. Cells flat, with or without small trigones and intermediate thickenings; cuticle 
smooth or finely punctate; oil bodies small, finely granular, occasionally homogeneous; ocelli lacking. 
Underleaves 2-lobed, 1.5—4 x the width of the stem, base often cordate, insertion line curved to deeply 
arched. Autoicous. Gynoecia on short branches, each gynoecium with | short lejeuneoid innovation 
(rarely 2) which becomes fertile again (see also discussion). Perianths small, inflated, eplicate or with 5 
smooth or dentate keels. 


A genus of perhaps 20-30 species currently accepted, mostly found in montane regions, with the greatest diversity 
in the neotropics. Five species are recorded from Africa, of which one is known only from 19th century collections, 
and one, T. furcicornuta Grolle, is known only from the East African Islands. However, the limits of Taxilejeunea, 
and indeed its validity as a genus, remain a matter for debate. It is very closely related to Lejeunea, and shares most 
of its characters with that genus. If it is to remain separate, then it must be defined on the basis of an ensemble of 
characters. The species of Taxilejeunea are typically pale, soft-textured, slender plants, often with a very marked 
hyalodermis of large, inflated cells, and large (sometimes small), bifid underleaves having deeply cordate bases, 
pointed leaves made up of relatively large, thin-walled cells, small lobules and, most importantly, gynoecia in rows 
on lateral branches. One criterion which has been used to separate the two genera is stem anatomy, species of Tax- 
ilejeunea typically having few, very large, inflated cortical cells surrounding a large number (normaily (18-)22-30) 
rows of medullary cells (e.g. Schuster, 1980a). However, there is evidence that even stem anatomy may vary under 
different environmental conditions, and may, therefore, be a less reliable differentiating character than previously 
thought. Fertile plants are often distinctive in that each subgynoecial innovation becomes quickly and repeatedly 
fertile, thus creating a cymose branch system of 2 or more gynoecia closely arranged in a row. This pattern is often 
referred to as ‘Taxilejeunea-type’, and whilst it is distinctive and often a good character for the genus, it is not al- 
ways developed. In some species which have been placed in Taxilejeunea, the innovation may remain sterile, or 
may rarely be lacking altogether. The female branches are usually small and slender (sometimes falcate), with 
leaves much smaller than those of the main stems, and the perianths are often reduced in size. Depending on how 
broad the limits of Taxilejeunea are drawn, it may eventually be shown that some African species of the genus 
should be placed in other genera. The cymose inflorescence is sometimes developed in Lejeunea sens. str. 


Literature: Grolle (1974), Jones (1967, 1976, 1984), Schuster (1980a). 


1. Underleaves 2—2.5 x as wide as stem; perianth keels smooth except for prominent cells ...............0.. 
1. T. conformis 
1. Underleaves less than 2 x as wide as stem; perianth keels cristate with short, acute teeth, or cilia ....... 

by Ae e, RAA sot Biwi ti Ra ee, RI ee ea Bac eee RUE PRR ee 2. T. pulchriflora 
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Syn. Hep.: 355. 1845; Taxilejeunea trichomanoides 
(Mont. et Nees) Steph., Sp. Hepat. 5: 457. 1914 
MOS 

Lejeunea cardiophylla Gottsche, Abh. Naturwiss. Ver. 
Bremen 7: 356. 1882; Strepsilejeunea cardiophylla 
(Gottsche) Steph., Sp. Hepat. 5: 273, 276. 1913. 


1. Taxilejeunea conformis (Nees et Mont.) 
Steph., Sp. Hepat. 5: 454. 1914 "1913"; Le- 
jJeunea conformis Nees et Mont., in Mont., 
Ann. Sci. Nat. Bot., sér. 2, 19: 260. 1843. 


Lejeunea trichomanoides Mont. et Nees in Gottsche et al., 
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0.5mm 
(A,B,D,N) 


P 


R 


Fig. 244. Taxilejeunea conformis. A,B: parts of sterile shoots in ventral view. C: fertile shoot with androecia and peri- 
anths. D-F: leaves. G: cells in mid-leaf. H: apical tooth of lobule. J: underleaf adjacent to leaf (E). K: underleaf adjacent to 
leaf (F). L,M: female bracts and bracteoles. N: perianth, bracts, bracteole and underleaf. P,Q,R: parts of shoots of succes- 


sively higher orders. 
C,F,K,L: Cameroon, Jones 487. (from Jones, 1967). 


Lejeunea epiphyta Steph., Hedwigia 30: IX. Nov Dec 1891, 
hom. illeg. [non Gottsche 1845]; Taxilejeunea epiphyta 
Steph., Hedwigia 30: 206. 1891. nom. inval.; Taxile- 
Jeunea epiphyta Steph., Sp. Hepat. 5: 444. 1914. 

Eulejeunea jungneri Steph., Hedwigia 35: 90. 1896; Le- 
jeunea jungneri (Steph.) Steph., in Hiern, Cat. Afr. Pl. 
Welwitsch 2: 318. 1901. 

Taxilejeunea lindblomii Pearson, Arkiv for Bot. 19(5): 13. 
1924, 


Plants green, remaining pale in the herbarium; 
shoots 0.5—1.8 mm wide. Stems with large cortical 
cells 35-50 x 50-65(-90) um (a hyalodermis) 


A,B,D,H,N: Réunion, Rodrigues, Hb. Renauld 87 (G10785); E,G,J,M-R: Cameroon, Jones 394; 


surrounding much smaller medullary cells. Leaves 
to 0.8 mm long x 0.6 mm wide, approximate or 
shortly imbricate, arching upwards somewhat, 
usually ovate-acuminate, often asymmetric, the 
apex usually acute but sometimes rounded, trun- 
cate, usually not crossing the stem. Lobule often 
reduced or obsolete, but when well developed 
extending 0.35 (or on small stems 0.5) the dis- 
tance to the apex of the lobe, the arched keel 
forming a wide angle with the ventral margin of 
the lobe. Cells nearly isodiametric, uniform, in 
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mid-lobe (18—)25—30 um wide x 25—35(—40) um 
long, the walls thin, trigones and intermediate 
thickenings normally small but sharply defined; 
oil bodies oval, compound, 6—10 per cell. Lobules 
inflated, the apical tooth short, blunt, 1.0—1.5 x as 
long as wide; the free margin (in West African 
plants) of 6—9 cells, often with a strong tooth near 
the apical tooth and flat distally, incurved proxi- 
mally. Underleaves rounded, 2—2.5 x as wide as 
the stem, 2-lobed to about the middle, the sinus 
and the lobes acute. Autoicous. Androecia on 
short lateral branches, of 1-4 pairs of bracts. Gy- 
noecia usually on short lateral branches, with 1 
innovation which is quickly fertile, often forming 
a row of 2 or more, closely arranged inflores- 
cences; gynoecia occasionally on long shoots and 
then with 1—2 innovations; bracts narrowly ellipti- 
cal, often falcate, one or both acuminate, entire or 
with a few blunt teeth, the lobules narrow, usually 
about 0.3 the length of the bract, to which they are 
united for almost all their length (sometimes al- 
most obsolete); bracteoles obovate to oblong, 
about 0.65 the length of the bract, bifid to 0.4 their 
length. Perianths clavate, 0.5—0.9 mm long, ex- 
serted to ca. 0.5 their length, with 5 equal wings 
extending 0.3-0.5 the length of the perianth. 


On bark, often on twigs, and not infrequently epiphyl- 
lous; less frequently on rocks (including boulders in 
streams), rotting wood or earth banks. Probably always 
montane, and much more abundant in East Africa than 
in West Africa, where it is apparently local: Cameroon, 
Nigeria, Togo, Ghana, Ivory Coast and Sierra Leone. T. 
conformis is a very variable species. It is liable to be 
confused with L. eckloniana, which it resembles in 
underleaf, areolation and perianth. Acute-leaved forms 
of L. eckloniana resemble forms of T. conformis with 
shortly acuminate leaves, while obtuse-leaved forms of 
T. conformis resemble the usual forms of L. eckloniana. 
With fresh plants, the oil bodies offer the clearest dis- 
tinction in doubtful cases - in 7. conformis, 6-10 per 
cell, granular, medium-sized; in L. eckloniana, very 
numerous per cell, minute, homogeneous. In herbarium 
specimens, the difference in colour and the appearance 
of the cell contents will usually be decisive; T. confor- 
mis remains pale and never develops a brassy tinge and 
the cells remain translucent, without the granular lining 
to the cell which is usually seen in L. eckloniana. There 
is some evidence that the East African plants differ from 
the West African plants in having a lobule which is 
more strongly inflated, with the free margin more com- 
pletely involute and composed of only four cells (Jones, 
1984). Unfortunately, plants with well developed lob- 
ules are infrequent, so that it has not been possible to 
ascertain whether this difference is consistent. If it is, it 
would seem to justify treating the West African plants 
as a distinct species. 
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2. Taxilejeunea pulchriflora Pearson, Arkiv. for 
Bot. 19(5): 15. 1924. 
Crossotolejeunea_ kilimanjarica S.W.Arnell, Bull. Res. 
Council Israel 10: 322. 1960. 

Plants green, small and delicate, creeping; strong 
shoots 0.6-1.0 mm wide. Stems 75—90 um in di- 
ameter, with 7 large cortical cells (a hyalodermis) 
surrounding much smaller medullary cells. Leaves 
asymmetric, arched upwards and forwards; lobes 
0.40—0.55 mm long x 0.30—-0.45 mm wide, ovate, 
the dorsal base straight proximally, then arched 
across the stem, the ventral margin nearly straight, 
the apex narrow, characteristically acuminate and 
deflexed, but sometimes rounded. Cells nearly 
isodiametric, 24-27 um in mid-lobe, the walls 
thin, trigones and intermediate thickenings small 
but well defined, or lacking. Lobules often re- 
duced to a fold, but when well developed, inflated 
with a strongly arched keel extending the distance 
to apex of lobe and forming a wide but well de- 
fined angle with the ventral margin, the free mar- 
gin of 4 cells, incurved, the apical tooth slightly 
curved or straight, blunt. Underleaves small, 1.5—2 
x as wide as the stem, 2-lobed to 0.5 their length, 
the lobes broadly triangular, pointed, 4 cells wide 
at their base. Autoicous. Androecia on short lat- 
eral branches, of 1—3 pairs of bracts. Gynoecia 
usually on short lateral branches, with | innova- 
tion which may be long or short but remaining 
sterile, or occasionally without innovation; bracts 
small, entire, the lobes usually acute, the lobules 
0.5—0.65 as long as the lobes, shortly free, and 
shortly united at their base to the bracteole; brac- 
teoles small, entire, oblong and obovate, shortly 
bifid with acute lobes. Perianths longly exserted, 
pyriform, terete, with 5 equal keels to below the 
middle, the keels + cristate with teeth which may 
be up to 4 cells long. 


On bark, rocks or earth, or sometimes epiphyllous, 
widely distributed in forests but apparently local. Over a 
wide range of altitudes from near sea level to 2060 m, 
though most records are from montane regions; from 
Cameroon and Rio Muni to Sierra Leone. Elsewhere, a 
few collections from Central and East Africa. When 
well developed, 7. pulchriflora is readily recognised by 
its small size, acuminate strongly decurved leaves and 
conspicuous perianths with cristate keels. However, 
forms are frequent, probably from moist shady sites, in 
which the leaves are rounded and obtuse at the apex, 
and the perianth keels are only weakly toothed. T. pul- 
chriflora resembles T. conformis in the areolation of the 
leaf, and in the terete S-carinate perianth. It has rela- 
tively much smaller underleaves and it should perhaps 
not be placed in the genus Taxilejeunea. 
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Fig. 245. Taxilejeunea pulchriflora. A: shoot with androecia and perianths, in ventral view. B,C: leaves. DE: mid-lobe 
cells from different leaves. F: cross-section of stem showing hyalodermis. G: underleaf. H: distal part of lobule. J: female 
bracts and bracteole. K: middle of keel of perianth. L: apex of keel of perianth. A,B,F-H,J-L: Cameroon, Jones 301; C: 
Sierra Leone, Jones 1492; D,E: Guinea, Lisowski s.n. (from Jones, 1976). 


subfam. LEJEUNEOIDEAE 
tribe COLOLEJEUNEAE 


Plants usually small and pale green, sometimes yellowish-green or deep green, secondary pigments 
lacking. Stems very thin, of 5(—7) rows of cortical cells and usually only 1 row of medullary cells; ven- 
tral merophyte 1—2 cell rows wide. Vegetative branching Lejeunea-type (and Aphanolejeunea-type in 
Aphanolejeunea only). Leaf insertion very short. Lobules usually inflated, at least in part, apex with 
hyaline papilla at the margin or ental. Ocelli present or absent. Underleaves either 1 per leaf and mostly 
2-lobed, or absent (then 1 rhizoid bundle per leaf). Vegetative reproduction by discoid gemmae (brood- 
bodies). Autoicous, paroicous or dioicous. Androecia on short specialised branches, male bracteoles 
restricted to the base of the spike, occasionally present throughout; bracts with large, hypostatic lobules, 
1—2 antheridia per bract. Gynoecia with 0—2 lejeuneoid innovations. Perianths with 0—2 ventral keels. 
Seta articulate, of 12 outer rows of cells and 4 inner rows. Capsule valves suberect after dehiscence, 
pale, cells of outer layer thin-walled, cells of inner layer with small, nodulose wall thickenings. Spores 
elongate-rectangular. 


The Cololejeuneae contain eight genera worldwide, with four in sub-Saharan Africa. The tribe is characterised by 
the presence of zigzag or ‘pendular’ leaf segmentation in mature stems, which is the result of the apical cell repeat- 
edly cutting off merophytes (segments) in a ventral-lateral-ventral-lateral sequence. Equal numbers of ventral and 
lateral merophytes leads to the formation of one underleaf per leaf in Colura and Diplasiolejeunea, but in Aphano- 
lejeunea and Cololejeunea, the pendular segmentation is apparent only by the presence of a small bundle of rhizoids 
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(always associated with underleaf bases in the Lejeuneaceae) near the ventral base of each leaf. In spiral segmenta- 
tion (which is shown in mature stems of other hepaticae), 2 lateral merophytes are cut off for each ventral mero- 
phyte, leading to the formation of one underleaf per pair of lateral leaves. Pendular (zigzag) segmentation is not 
restricted to the Cololejeuneae, but commonly occurs in juvenile leafy hepatics (Fulford, 1957; Crandall, 1969). 
With the formation of adult leaves, the sequence changes from pendular to spiral. Very thin stems, consisting of 
only 5 outer rows of cells and one inner row, are also characteristic of juvenile plants in other groups of hepaticae. 


Literature: Crandall (1969), Fulford (1957), Schuster (1980a). 


4. JUnderleaves aDsenten sre Mei sh BE Dorey on hier e Ee SRSA eS cave nee Ata e Oise de let gai coe ede dada case Wore ps 
PMU TGER EAVES PRESe ieee Sob eee femal. pil Pee te the 18.4 Lele ETI tek gsaisusda ueta sion Asbo tha teysastive® 3 
2. Branches with a ‘collar’ at the base (thecal); leaves lobulate (sometimes the lobules reduced); plants 

small or medium-sized, with leaves usually more than 0.3 mm long .............c:ceceeeeee Cololejeunea 
2. Branches without a ‘collar’ at the base (athecal); lobulate and elobulate leaves usually present on a 

stem; plants very small, delicate, with leaves not more than 0.3 mm long ................ Aphanolejeunea 
Sslcobesand lobules flat On COMVEX 0/0 e 22 We ck soe ee aN te vo beth nadec eed dtesasegs AP Diplasiolejeunea 
3. Lobes involute, prolonged distally to form a short, or finger-like SAC ........eccceseeceseceeseeesseesseeess Colura 


APHANOLEJEUNEA A.Evans 

Plants minute, delicate, translucent; shoots 0.18—0.5(—0.8) mm wide, pale- or whitish-green, creeping. 
Branches Aphanolejeunea-type (similar to Radula-type in having no collar around the base, but differ- 
ing in developmental features), or with both Aphanolejeunea- and Lejeunea-types. Stems thread-like, 
20—40 um in diameter, in cross-section of 4-5 cortical cells and 0-1 medullary cells; ventral merophyte 
only 1 cell wide. Leaves distant, spreading, with a very short insertion, ovate-lanceolate, with lobulate 
and elobulate (reduced) leaves usually mixed, apex rounded to acute; leaf surface smooth or roughened 
with protuberant cells; hyaline papilla in most species ental, situated near the base of the apical tooth. 
Cells smooth or with a median papilla, thin-walled, trigones small or lacking, sometimes with lenticular 
thickening in the middle of the outer wall; cuticle smooth or papillose. Underleaves absent; rhizoids in 
small bundles from the ventral side of the stem, near the base of each underleaf. Vegetative reproduc- 
tion by multicellular, disciform gemmae (brood-bodies) from the leaf surfaces. Dioicous or autoicous.. 
Androecia with very few pairs of bracts. Gynoecia on short or long branches, with 1-2 innovations. 
Perianths inflated, 5-keeled or without keels, smooth or papillose. 


A pantropical genus of about 45 species, with 8-9 species in sub-Saharan Africa. They are notable in their ex- 
tremely small size and delicate nature. Schuster (1980a) identified the lack of gyrothecal branching (which he called 
Radula-type) as an important feature differentiating Aphanolejeunea from Cololejeunea, and this Aphanolejeunea- 
type branching is further discussed in Thiers (1982). Other differences are the presence in Aphanolejeunea of both 
lobulate and elobulate leaves on a single stem. Not all species of Aphanolejeunea have the two types of leaves, but 
where they are present, this is diagnostic for the genus. Moreover, in some species elobulate leaves may be so pre- 
dominant that lobulate leaves can be difficult to find. Sexuality seems to be a much less constant character than in 
other genera of the Lejeuneaceae. For example, in A. moramangae (East Africa), male, female and autoicous speci- 
mens have been recorded growing together (Pécs, 1984b). 


The species of Aphanolejeunea are some of the smallest hepatics known. They are easily overlooked in the field, 
and this must be the case in West Africa, where they have been collected on few occasions. In contrast, the genus 
has been much more frequently recorded in tropical East Africa where, also, there has been more collecting. They 
are usually epiphyllous in places with very high atmospheric humidity, but they also grow on bark and probably also 
on moist rock. They grow as straggling widely-spaced shoots, which are similar to, but much smaller than, Mi- 
crolejeunea africana; very depauperate shoots of Drepanolejeunea spp. may appear similar in the field. Because of 
their delicacy, considerable care is needed in examining them, and it is important to have material which is in good 
condition. Well developed lobulate leaves are required for certain identification, and it may be impossible to name 
plants in which poorly developed elobulate leaves predominate. The usually hyaline stylus is often evanescent and 
will be best seen in young leaves. The hyaline papilla will usually have to be seen by carefully focusing through the 
lobule, unless the observer is skilful enough to separate the lobule from the lobe, and is likely to be invisible in 
poorly preserved specimens. The conical cells of the lobe margins are also liable to collapse on drying and may fail 
to recover when old specimens are moistened. 


Literature: Pécs (1984b), Schuster (1980a). 
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. Lobulate and elobulate leaves both present 
. Leaves lanceolate, 34 x as long as wide, with acute apex; elobulate (reduced) leaves narrower; well 


. Leaves lanceolate; well developed lobules 0.3—0.55 lobe length; apical tooth of lobule straight 
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. Elobulate leaves only ca. 150 x 20 um long, consisting of only 7—10 Cells ....c.cccecececeeeseseeescseeeeeseeeees 


A. minima (see under A. microscopica var. exigua) 


developed lobules 0.4-0.45 lobe length 2. A. lisowskii 


PRO m ewe eee meee eee eae eee eee eee anes esses sees sees eEeeeeeseEneeeseee 


. Leaves ovate or ovate-lanceolate, 1.5—2.5 x as long as wide, with rounded, obtuse or acute apex; well 


developed lobules 0.3—0.75 lobe length; elobulate leaves (except those of A. moramangae) spathu- 
late; oboyateor ovatelanceolater. ata... ..07 0B clic, ert AON etree oc ee ee ee 3 


. Apical tooth, an asymmetrically trapezoidal (shield-shaped) cell; hyaline papilla on proximal side of 


apical tooth, lying in open notch between apical tooth and apex of free margin; stylus absent 
1. A. jovetastiana 
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. Apical tooth 2(—3)-celled, straight or curved; hyaline papilla ental at base of apical tooth; stylus pres- 


ent 


5. A. truncatifolia 
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. Leaves broadly ovate; well developed lobules 0.5—0.6 lobe length; apical tooth of lobule straight or 


CURVE oh ss. Seth tok ce ah chet at Me ivy a Tita stisa cede Med et LN Ba, A ee at RS oA Al alld 5) 


- On well developed shoots, at least 50% of leaves elobulate; apical and proximal teeth separated by a 


broad, 1-celled sinus, which is not or only partly hidden by apical tooth; apical tooth straight, of 2 
inflated, almost spherical cells 4. A. moramangae 


ORR eee meee anes eee eee ee een e eee eee e ees eH eee eee EeeEseEsessEeesseeEseesssee® 


. On well developed shoots, most leaves lobulate; apical and proximal teeth separated by a very narrow 


sinus, which is hidden by apical tooth; apical tooth curved, of 2(—3) cells which are longer than wide 


Conical protuberances on keel low, cells of dorsal margin of lobe not conical 


ORR eee eee eee ee nee eee eee eeeeneeae 
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3. A. microscopica var. exigua 


6. Cells on keel and on dorsal margin of lobe strongly conical, with cuticle thickened at apex of the 
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1. Aphanolejeunea jovetastiana Pécs, Crypto- 
gamie, Bryol.-Lichénol. 5: 251. 1984. 


Plants minute, delicate; shoots 1.0-1.5 cm long, 
0.25—0.30 mm wide, with approximately equal 
numbers of lobulate and elobulate leaves. Stems 
30 um in diameter. Well developed lobulate 
leaves 150-190 um long x 80-100 um wide, 
broadly ovate, with rounded or triangular-obtuse 
apex; elobulate leaves ca. 100 um long, elongate- 
obovate. Lobe cells isodiametric-hexagonal at 
apex, 12-15 um wide x 18-20 um long, acute, in 
mid-lobe 8-15 um wide x 15-25 um long, cells 
along keel and lobe margin at least slightly mam- 
millose or conically protuberant; stylus absent. 
Lobules 0.65—0.75 the length of the lobe; apical 
tooth 1-celled, asymmetrically trapezoidal (shield- 
shaped); proximal tooth blunt, reduced; hyaline 
papilla on the proximal side of the apical tooth, 
lying in the sinus between the apical tooth and the 
apex of the free margin which does not project as 
a tooth. Leaves sometimes with discoid gemmae. 


Epiphyllous. Known only from tropical West Africa, 
where it has been recorded from Ghana, Ivory Coast, 
Equatorial Guinea (Rio Muni), and reported by Augier 
(1985) from Cameroon. There is also an uncertain rec- 


ts Nada hatey ted eet) eee (A. microscopica var. africana) 


ord from the Okomu Forest Reserve, Nigeria. A. jove- 
tastiana differs from all other African species of the 
genus in the position of the hyaline papilla proximal to 
the apical tooth, so that the identity of well preserved 
plants should not be in doubt. A. jovetastiana further 
differs from A. microscopica var. exigua in the presence 
of many elobulate leaves, the conical cells on the keel 
and the margin of the lobe being less prominent, and in 
the short apical tooth of the lobule. 


2. Aphanolejeunea lisowskii Pocs, Cryptogamie, 
Bryol.-Lichénol. 5: 251. 1984. 


Plants minute; shoots 0.3-0.4 mm wide, bearing 
approximately equal numbers of lobulate and elo- 
bulate leaves. Stems 25 um in diameter. Lobulate 
leaves ovate-lanceolate to lanceolate, 220—300 
long x 70-80 um wide, 3-4 x as long as wide, 
apex acute; elobulate leaves lanceolate to linear- 
lanceolate, 150-180 um long x 20-60 um wide, 
apex acute. Lobules 0.4—-0.45 the length of the 
lobe, with a straight (or slightly curved) 2-celled 
apical tooth, and a blunt, unicellular proximal 
tooth; sinus between apical and proximal tooth at 
first 1 cell wide, but later narrowed into an ‘inci- 
sion’ by the apical tooth, which itself is directed 
forward parallel to the stem; hyaline papilla ental 
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Fig. 246. Aphanolejeunea jovetastiana. A: shoot in ventral view. B-D: leaves in ventral view. E: distal margin of lobe 
apex. F,G: reduced leaves. H,J: discoid gemmae. K: leaf apex showing lobule tooth and proximal hyaline papilla. L: lobule 


apex with hyaline papilla. M,N: ventral and dorsal views of leaves (presumed male bracts). 


A-L: Ivory Coast, Aké-Assi 


13184E (type); M,N: Ivory Coast, Aké-Assi 13160C. (from Pécs, 1984b). 


at the base of the apical tooth. Cells of lobes and 
lobules smooth, only slightly convex, 15~18 um, 
+ uniformly isodiametric, square, polygonal or 
deltoid, but basal cells elongate-rectangular, up to 
30 um long; stylus conspicuous, 8-16 um long. 
Autoicous. Androecia usually terminal on lateral 
branches, of 24 pairs of bracts, | antheridium per 
bract; rarely male bracts scattered among other 
leaves On main stem. Gynoecia on short lateral 
branches; bracts almost as long as the perianth. 
Perianths obovate, 100-120 um long x 60-80 um 
wide, with 5 blunt keels, cells isodiametric, 14-28 
um. 


Epiphyllous. In West Africa, known only from lowland 
primary forest at 670 m in Rio Muni (Equatorial 
Guinea), but may occur elsewhere in humid forest; 
otherwise known only from D.R. Congo and Uganda. A. 
lisowskii is easily recognised by its long lanceolate 
leaves with lobules less than half as long as the lobe, 
and its distinctive apical tooth. 


3. Aphanolejeunea microscopica var. exigua 
(A.Evans) Pécs et Liicking, Symposium Bot. 
Syst. Pflanzengeog. Friedr.-Schiller Univ., 9- 


12 Okt. 1996, Jena; Aphanolejeunea exigua 

A.Evans, Bull. Torrey Bot. Club, 38: 273. 

1911. 
Plants minute; shoots 0.18—0.35 mm wide. Stems 
20-40 um in diameter. Lobulate leaves 140-240 
um long x 90-130 um wide, cells of the free part 
of the lobe almost isodiametric, 15—18 um wide, 
the walls thin, without trigones (elobulate leaves 
few in number, with rather larger cells to 22 um 
wide), cells towards the distal end of the keel 
conical, to 20 um tall, with the cell wall thickened 
at the apex of the cone, lobe apex obtuse or acute. 
Lobules about as wide as, and 0.65—0.75 the 
length of the lobe, cells smooth; apical tooth 
strongly curved, of 2 cells, the apex of the free 
margin forming a tooth bridging the sinus be- 
tween the free margin and the apical tooth, and 
usually overlapping the apical tooth; hyaline pa- 
pilla spherical, large, but often difficult to see, 
ental at the proximal side of the base of the apical 
tooth, stylus small, 8 tm long, not always present. 
Gemmae formed from marginal cells of the lobe 
and the lobule, and occasionally also from the 
interior cells of the lobe. Autoicous. Antheridia 
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Fig. 247. Aphanolejeunea lisowskii. A-C: parts of shoots with lobulate and reduced leaves, in ventral view. D,E: distal part 
of lobules showing apical tooth and hyaline papilla. F: lobe cells. G: lobule cells. H: lobe base with stylus. J: athecal 
branching. K: leaf with gemmae. L: young gemmae. M: mature discoid gemma. N,P: male bracts with antheridia. Q: peri- 
anth with bracts at branch apex. R: perianth. S: apex of perianth. T: male branch. A-T: Dem. Rep. Congo, Lisowski 45106 


p.p. (type). (from Pécs, 1984b). 


borne singly in the lobules of the leaves, which 
are either shorter than sterile leaves or indistin- 
guishable from them. Female bracts narrowly 
oblong, longer than the leaves, their lobules about 
0.5—0.65 as long, united with the bracts for most 
of their length. Perianths broadly pyriform, ca. 
0.25 mm long and wide, obscurely 5-keeled, the 
cells of the upper part of the perianths conical. 


The above description applies to var. exigua, which is 
relatively uncommon in tropical Africa, the only record 
from West Africa being from Ivory Coast. There are a 


few other records in the east from Tanzania to South 
Africa, and from the Comoro Islands and Madagascar. 
A. microscopica var. africana (Pécs) Pécs et Liicking 
differs in the marginal cells of the keel and the lobe 
being more strongly conical, with some conical cells 
present on the dorsal margin of the lobe, and many cells 
in mid-lobe conical and papilla-tipped. It appears to be 
the commoner of the two subspecies, at least in East 
Africa (though with a similar range), and may be ex- 
pected in West Africa. In addition, A. microscopica vat. 
microscopica may occur in the West African mountains. 
It differs from var exigua chiefly in the shorter and 
straighter apical tooth of the lobule and in the conical 


LEJEUNEACEAE 369 


— i, 


N 
; 


Fig. 248. Aphanolejeunea microscopica var. exigua. A: part of shoot apex with perianth and antheridial bracts. B: shoot 
apex with perianth and two innovations. C: dorsal view of shoot with a lobulate and a reduced leaf. D-G: leaves in ventral 
view. H: reduced leaf with gemma. J: mature discoid gemma. K: leaf base with stylus. L,M: lobule tooth showing position 
of hyaline papilla at base of apical tooth. N: apex of lobule. All from Tanzania: Pécs 6931/O (A); Pécs 6929/NE (B,E): 
Pécs 6212/B (C); Pécs 6245/BA (D,K,L); Pécs 6238/G (F,H,J,N); Pécs 6344/BS (G,M). Aphanolejeunea moramangae. 
P: shoot in ventral view. Q,R: leaves in ventral view. S: reduced elobulate leaf with athecal branching. T: perianth with 
bracts. U: discoid gemma. P,S,U: Comoros, Aké-Assi 15666; Q,T: Tanzania, Pécs 6966/AC; R: Tanzania, Pécs & 
Lung ’wecha 6892/A. (from Pécs, 1984b). 


E. W. JONES'S LIVERWORT AND HORNWORT FLORA OF WEST AFRICA 


in, OP. Oe A OF 


BBee hg: 
Ce) 
eee 


we 


Fig. 249. Aphanolejeunea truncatifolia. A: shoot, with lobulate and elobulate leaves. B,C: elobulate leaves showing hya- 
line papilla, C with gemma. D,E: lobulate leaves showing position of ental hyaline papilla, D with gemma. F: gemma. G: 
distal part of lobule showing position of ental hyaline papilla at base of apical tooth. H: stem cross-section. J: detail of 
branch base. A-J; Uganda, Wigginton 5063a. (drawn by O. Van de Kerckhove). 


cells on the keel and margin of the lobe being less 
prominent, and in the larger stylus, to 15 um long. 

A, minima Tixier is known only from sterile collec- 
tions near Yaoundé, Cameroon, and has been described 
only very briefly (Tixier, 1975). It is possible that it is a 
depauperate state of some other species. 


4. Aphanolejeunea moramangae (Tixier) Tixier 
ex Pocs, J. Hattori Bot. Lab. 55: 310. 1984; 


Cololejeunea moramangae Tixier, Bull. Acad. 

Malgache 55: 241. 1979. 
Plants minute; shoots 0.2 mm _ wide, bearing 
mainly elobulate leaves, with lobulate leaves few 
on the main stems and the branches. Lobulate 
leaves broadly ovate, the apex obtuse-triangular, 
ca. 120 um long X 65-70 um wide; elobulate 
leaves oblong-lanceolate, 90-120 um long x 25- 
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40 um wide. Lobules up to 0.60—0.67 the length 
of the lobe, truncate along the apical margin. Api- 
cal tooth straight, or slightly curved towards the 
keel, consisting of 2 subspherical cells; proximal 
tooth obtuse-triangular, separated from the apical 
tooth by a gap | cell wide, which is not covered 
by the apical tooth; hyaline papilla ental at the 
base of the apical tooth. Cells of lobes and lobules 
8-12 um, + uniformly isodiametric-polygonal, 
square or rectangular, but at base up to 30 um 
long; cells smooth, rounded- or conically protu- 
berant, especially along keel; stylus not present. 
Gemmae 16-celled, 60-80 um, often near the 
‘mouth’ formed by lobe and lobule, and at least 
their scars visible at leaf apices. Dioicous or 
autoicous. Androecia on short lateral branches, of 
1-3 pairs of shortly 2-lobed bracts. Gynoecia on 
short lateral branches; bracts ca. 80 um long x 65 
uum wide. Perianth as long as the bracts, dorsiven- 
tral, slightly compressed, with 2 lateral and 2 
ventral keels; cells slightly convex, especially in 
upper part of the keels. 


Epiphyllous. In West Africa, known only from lowland 
primary forest at 700 m in Rio Muni (Equatorial 
Guinea), but may occur elsewhere in humid forest. Oth- 
erwise, known only from Tanzania, Uganda, Madagas- 
car and the Comoro Islands. The mainly elobulate 
leaves, the straight apical tooth formed of rounded cells, 
and the open sinus between it and the proximal tooth, 
will readily identify this species. 


5. Aphanolejeunea truncatifolia Horik., J. Sci. 
Hiroshima Univ., ser. B, div. 2, 2: 284. 1934. 

Cololejeunea subdiaphana Jovet-Ast, Rev. Bryol. Lichénol. 
16: 28. 1947; Aphanolejeunea subdiaphana (Jovet-Ast) 
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Pocs, J. Hattori Bot. Lab. 55: 311. 1984. 

Aphanolejeunea diaphana (A.Evans) R.M.Schust., Hep. 
Anth. North America IV: 1294. 1980, hom. illeg. [non 
A. diaphana Herzog, Nat. Hist. Juan Fernandez 2: 748. 
1943]. 


Plants minute; shoots 0.4—0.5(-0.6) mm wide. 
Stems 30-40 um in diameter. Leaves spreading at 
45—70° from stem, the lobes ca. 250-270 um long 
x 70-100 um wide, ovate-lanceolate to lanceolate, 
margins and keel crenulate or denticulate. Cells 
ca. 10-13 um at lobe margin, ca. 11-15 tm wide 
x 17-25 um long in mid-lobe, usually larger at the 
base, cell walls thin and lacking trigones, or 
somewhat thicker-walled and with small trigones. 
Lobules dimorphic, with some or many on a par- 
ticular shoot reduced to few-celled fold; well de- 
veloped lobules 0.3-0.55 the length of the lobe, 
inflated, with a slightly to strongly arched keel; 
apical tooth straight, prominent, of 2 somewhat 
elongate cells; hyaline papilla ental at the base of 
the apical tooth. Gemmae sometimes present on 
leaves. Autoicous. Androecia on short lateral 
branches or elongate shoots, of 1-6 pairs of 
bracts. Gynoecia with | innovation. Perianths 
widely pyriform, 0.3 um long, 0.2 mm wide, 
smooth, lateral keels denticulate; rostrum short. 


A. truncatifolia is known from the West Indies and 
Florida, and has only recently been detected in Africa, 
being currently known only from Bioko, Uganda and 
Malawi. It is distinct from other species of Aphanole- 
jeunea in leaf shape, form of the apical tooth and posi- 
tion of the hyaline papilla, and is similar in general form 
to some small species of Cololejeunea. In some collec- 
tions, leaves with well developed lobules may be abun- 
dant (Fig. 249), or very few and difficult to find. 


COLOLEJEUNEA (Spruce) Schiffn. 


Plants small or very small, (0.2—)0.5—1.5(—2.0) mm wide, pale green, creeping; branching Lejeunea- 
type. Stems very thin, with a hyalodermis, of 5(—6) outer rows of cells and 1 inner row (very rarely 
more); rhizoids in small bundles from the ventral side of the stem, near the base of each leaf. Leaves 
spreading, heteromorphic, ranging from ovate-obovate to narrowly lanceolate, inserted on stem by only 
a few cells, apex rounded to acute-acuminate, margins entire to denticulate or strongly toothed, some- 
times with a hyaline border of dead cells (subgen. Pedinolejeunea). Cells thin-walled, with small tri- 
gones; cuticle smooth or papillose; oil bodies finely granular; ocelli lacking or present as a short vitta 
(subgen. Taeniolejeunea). Lobules small or large, usually inflated (at least in part) and with a long keel, 
sometimes reduced, or flattened with a short keel, apex with (0—)1—2 teeth; hyaline papilla proximal 
(rarely distal). Underleaves absent; rhizoids in small bundles from the ventral side of the stem, near the 
base of each leaf. Vegetative reproduction by multicellular, discoid gemmae (brood-bodies) from the 
leaf surfaces. Dioicous, autoicous or paroicous. Androecia in short spikes of 4—10 pairs of bracts, 1-2 
antheridia per bract. Gynoecia on short or long branches, with 0-2 innovations. Perianths inflated and 5- 
keeled, or flattened and 2-keeled, smooth or papillose. 


A very large, tropical and temperate genus of several hundred species, with much the greatest diversity in tropical 
regions. Nearly 100 species have been recorded from sub-Saharan Africa, though some are not well defined or de- 


372 E. W. JONES'S LIVERWORT AND HORNWORT FLORA OF WEST AFRICA 


scribed, and may eventually be treated as synonyms or otherwise rejected. Although morphologically very varied, 
the species of Cololejeunea have a distinctive facies, and are separated from nearly all other Lejeuneaceae by their 
lack of underleaves. A number of different subgeneric classifications have been published, some of them complex 
(e.g. Schuster, 1963) and not easily applied. Two natural groups are, however, quite well differentiated, and are now 
widely recognised as subgenera: 


subgen. Pedinolejeunea P.C.Chen et P.C.Wu - characterised by the leaf lobe having a border or an 
apical group of hyaline cells, and strongly flattened perianths. [ca. 28 African species] 

subgen. Taeniolejeunea (Zwickel) Benedix - characterised by the presence of a row of ocelli in the 
leaf lobe, forming a vitta. [11 African species] 


The remaining ca. 60 African species are very diverse in habit, and in the shape and areolation of the leaves, the 
structure of the lobule and the form of the perianths. In one classification, these species would be divided between 
subgen. Cololejeunea (most species having papillose leaf cells) and subgen. Protocolea (most species having 
smooth leaf cells), but the delimitation of these subgenera is not sharp, and the West African members of the group 
of ca. 60 ‘residue’ species are not assigned to any particular subgenus in this account. 


Literature: Benedix (1953), Infante & Heras (1999), Jones (1953b, 1954), Jones & Harrington (1983), 
Pocs (1980), Tixier (1976, 1985), Vanden Berghen (1972a, 1977). 


. Leaf margin plane, crenulate or denticulate, the marginal cells tipped with a papilla in some species 5 
. Ventral margin of leaf straight or somewhat concave, with large backwardly-directed spur at apex; 

leaf margin lacking protuberant cells; perianth keels smooth ..............cc:cccccsscsseeseeeeeees 3. C. calcarata 
4. Ventral margin of leaf usually convex, lacking large backwardly-directed spur at apex; leaf margin 
between major teeth irregularly crenulate or serrulate with protuberant cells; perianth keels with 


1. Leaf margin with hyaline cells forming a border or an apical group . subgen. Pedinolejeunea (p. 393) 
|. Leafgmargin lacking: hyalineseells: . Wie Seether ea ree eT et eee pd 
2, Leat lobesswithia distinct Mitta: :.2. 6.1 dectrinccsater iste irs eer ae: subgen. Taeniolejeunea (p. 390) 
2. Leaf lobes without a distinct vitta (sometimes a very obscure vitta in some species) ..............0:000000- 5) 
3. .-eal, margin eoarsely. dentate. ta: cir remem 8 5 0 NR ee go Md OO En eee, ed 4 
3 

4 


protuberant cells x cccacr.tectc essed ere merece cer Naney nue stece toate see tenes eee 6. C. dentata 
5. LeavesiOyvadl OnOVale, BIOadLy TOUNUCE AU AIG Kaa. or. pelnan tetas ycieccsangeastcecesit, <sustttacia th fae eee an saree 6 
5. Leaves triangular-ovate or lanceolate, narrowed to (usually) acute APEX ..........ccceeescesceesceseeeseeeeees 15 
6. Lobule ligulate, + parallel to the stem, 2—3(—S) cells wide proximally, deeply cleft into 2 lobes .......... 

eit wiymcass «BE soba easete cs lep ten eld aR eee oe weet tal Esc th Re Oc kee 10 C. furcilobulata 
6«kobule-not cleft-into@dobesi tar ihe. seek Sok. 5. eee ee, Re ee SN ee vi 
7. Lobule very small, 36—55 x 22-40 um, reduced to a few (4-8) cells ..... 15. C. pusilla var. obtusifolia 
7: Lobule larger; of moremthaneae 8.cells 50 ire oc o.cd ce Pattee ect te Cac ee Rete eee 8 
§. Leaf lobe margins’ entire; or crenuldte with rounded Cells. $f... cteett ttt. c.:0tsy.8-acccacvs..ss-0sscceencge-wsesnsdeos 9 
8. Leaf lobe margins (at least the dorsal) denticulate, or with conically protuberant cells ................... 11 
9. Plants small, shoots 0.70.9 mm wide; marginal cells of lobe markedly longer than wide, forming a 


weak border; hyaline papilla at apex of lobule tooth; perianths heart-shaped, with 2 lateral wings in 
UP PCE DAI cscs p.nverenscee od vgnl ste vaha fev cxt swans nhtdeeoeha dap tee ans da ese meee A caes cae catty a veneer oI ee Pe 11. C. iradieri 
9. Plants very small, shoots 0.25—0.60 mm wide; marginal cells not longer than wide, not forming a 
border; hyaline papilla (in lobulate leaves) at base of lobule tooth; perianths obovate, sharply 5- 


Keeled in Upper: DAN taco. acopuswagicciorasecths tetanus oeatias Cee eee eC eae EE RET 13. C. minutissima 
11. Cells of lobes conically protuberant above, each tipped with a long cylindrical papilla (the margin 

and the distal part of the keel similarly papillose); trigones large .............c:ecceseeeseeeteees 8. C. elegans 
11. Cells of lobes not conically protuberant, lacking a cylindrical papilla; trigones small or lacking .. 12 
12. Hyaline papilla spherical, exposed or hidden at middle to base of apical tooth ...............:c:cceeeeee 13 
12. Hyaline papilla pyriform, exposed on or near apex of terminal cell of apical tooth ...............002. 14 
13. Lobules, when well developed, 0.35—0.5 lobe length; perianths inflated ..................... 16. C. zenkeri 
13. Lobules, when well developed, 0.25—0.3 lobe length; perianths compressed ............... 14. C. obliqua 
14. Lobules, when well developed, 0.1—0.25(—0.35) lobe length; perianths usually with distinct lateral 

KOOIS oi cpsnsanieceds cavmrenencavevvenisnscvodeuatns CONGtDD stage ay Bit nC enE tn ae teen nea en te ee 6. C. cuneifolia 
14. Lobules, when well developed, 0.35—0.4(—0.5) lobe length; perianths not or hardly keeled ............... 


7. C. duvignaudii 


BRR e Ree eee eee EEE EEE EEE EEE E EHH E HEE E HEHEHE HEE EEE E EEE HEHEHE HEHE HEE EEEEEEEE EEE EEE EEE EEE E HEHEHE EEE HEHEHE HEED 
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J opules very-small reducedoratiew,(4=-S8)'GEMS: 255.5 1.0c 2. tess teeta vets tebe cnc ecasvsyudonvceseoredeasceceeseneedts 16 
PBobulesnancetenusualliyainivated ors, 2 cr yr: sheers. geencs sith Bases oclaaterc ety tne te Mo Sar dsakd scot Cavatedass doeaapeive 18 
) Periantt: keels prolonpedinto. prominent HORUS isc... 88 <<. <1 tottesencseetencessohetenoeen sauces 4. C. cornuta 
. Perianth keels tuberculate, not prolonged into prominent Horns ...............::cccscceseceeseeeeeeessceseeeeenees le 
. Median cells of lobe mostly not more than 2 x as long as wide; at least some marginal cells of lobe 

conically protuberantiand. papilla=tipped ., <.05.2.-.sectessee<acnsnescaceertéamecksateeee 15. C. pusilla var. pusilla 
. Median cells of lobe mostly 2—3 x as long as wide; marginal cells of lobe protuberant, rounded 

(NEVER COMICAL) re ie tn sac fice eet hic en a NRE IS Sy eR ek Deal MRS ole cee 12. C. lanceolata 
. Lobules rectangular or triangular, extended distally into a several-celled ‘horn’ ......... 2. C. apiculata 
Jobules TOUNdEds NOL CXIENOEMMNIO ay HOM So oy.: bocce chondsseenes ete eep artes co etete a cecum sctv gadis Cteseceextsadet 19 


Lobules, when well developed, 0.3—0.5 lobe length, distal part flattened to lobe; leaves on well de- 
veloped shoots oblong-lanceolate; hyaline papilla ental at base of apical tooth ........... 9. C. filicaulis 


. Lobules, when well developed, to 0.35 lobe length, distal part not flattened to lobe (sometimes re- 


duced); leaves on well developed shoots triangular-ovate; hyaline papilla on proximal side of base 
OL API Cal fOOUAT. 2 Fetes ce teste tian ahd Selperneeeeine tt eae Pe Oe Nec Sateen Cea vans 1. C. androphylla 


J G 


Fig. 250. Cololejeunea androphylla. A: part of sterile shoot in ventral view. B: shoot with perianth. C-F: leaves in ventral 
view. G: lobe cells to ventral margin. H: mid-lobe cells. J,K: well developed lobules. L: reduced lobule. M,N: female 
bracts. A,B: Nigeria, Jones 63; C,E,F: Nigeria, Jones 139; D,K: Cameroon, Jones 249; G-J,L-N: Nigeria, Jones 35 (type). 
(from Jones, 1954e). 
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100 ym (C-E) 


Fig. 251. Cololejeunea apiculata. A: shoot with perianth and two androecia, in ventral view. B: lobe apex. C-E: lobules. F: 
margin of apex of perianth. A-F: Cameroon, Jones 449b. (from Jones, 1954e, as Leptocolea apiculata). 


Fig. 252. Cololejeunea calcarata. A: shoot with perianth, in ventral view. B: leaf. C: marginal teeth at ‘w’ (leaf B). D: 
marginal tooth at ‘x’ (leaf B). E: leaf. F: cells from 'y’ (leaf E). G: marginal tooth at ‘z’ (leaf E). H-K: leaves. L; cells from 
middle of another leaf. M: apical tooth of young lobule. N: apical tooth of mature lobule. P-R: female bracts. A-R: Ghana, 
Jones 1339b (type). (from Jones & Harrington, 1983). 
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1. Cololejeunea androphylla E.W.Jones, Trans. 
Brit. Bryol. Soc. 2: 432. 1954. 


Plants slender and delicate. Robust stems 45-60 
um in diameter. Leaves distant, spreading 
obliquely, lobes 0.35—0.55 mm long x 0.18—0.36 
mm wide, tending to be + triangular-ovate, usu- 
ally about 2 x as long as wide, often arched with 
deflexed apices, the base truncate or cuneate, not 
crossing the stem, the apex usually acute, occa- 
sionally blunt. Cells of lobe thin-walled, with 
trigones usually absent (sometimes small); at the 
margin 12-15 um wide, in mid-lobe 15-25 um 
wide x 20-35(-45) um long, grading to 21 x 45 
um at the base. Marginal cells slightly prominent 
but not conical, except sometimes for a few cells 
close to the apex of the leaf. Lobules either re- 
duced or to about 0.35 the length of the lobe when 
well developed, inflated, the free margin inrolled 
and not visible in situ, the keel slightly arched, the 
apical tooth short, blunt, of 1-2 cells. Autoicous, 
sometimes paroicous. Male bracts usually hardly 
differentiated from the leaves, though sometimes 
smaller; most leaves with saccate lobules either 
bearing or having borne an antheridium in their 
lobule, and often alternating abruptly with + elo- 
bulate leaves. Gynoecia with a single innovation 
which often quickly becomes fertile, bearing ei- 
ther male bracts or another gynoecium; bracts 
about 0.5 the length of the perianth, lanceolate, 
acute, often falcate, the lobule about 0.5 the length 
of the lobe, only shortly free, sometimes with an 
antheridium in the axil. Perianths narrowly ob- 
conical, 0.35-0.50 mm long x 0.20—-0.25 mm 
wide, the apex truncate, the 5 keels weakly tuber- 
culate distally. 


On decaying wood or other vegetable matter in humid 
locations, often on the roots of palms. Known only from 
West Africa, from Cameroon to Sierra Leone and in Rio 
Muni (also Congo), where it is locally frequent in forest 
districts in open, sheltered, often damp sites. C. andro- 
phylla is closely allied to C. lanceolata and C. pusilla, 
and the relationship between these three species requires 
further study. Apart from the habitat, C. androphylla 
differs from C. pusilla in the areolation (the cells usu- 
ally being more nearly isodiametric without the band of 
elongate cells in mid-leaf and the lack of conically 
prominent cells), and in the copious and irregular pro- 
duction of antheridia which are not confined to well 
defined androecia. Perianths are often produced in 
abundance. Tixier (1976) considered C. androphylla to 
be synonymous with C. cuspidata (Steph.) R.M.Schust. 
from New Caledonia; Pécs (1995) also remarked that 
the two species are not readily separable. 
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2. Cololejeunea = apiculata)  (E.W.Jones) 
R.M.Schust., Beih. Nova Hedwigia 9: 147. 
1963; Leptocolea apiculata E.W.Jones, Trans. 
Brit. Bryol. Soc. 2: 415. 1954. 


Plants pale and delicate, relatively large. Robust 
stems 75 um in diameter, geniculate, irregularly 
branched. Leaves spreading, approximate; lobes 
asymmetric, triangular-ovate, ca. 1.0 mm long x 
0.55 mm wide, the base widely truncate, not 
crossing the stem, the apex usually shortly apicu- 
late (sometimes only acute), the dorsal margin 
weakly arched, the ventral margin weakly arched, 
forming at most a very shallow sinus with the 
keel, margins of lobe weakly and bluntly crenate, 
sometimes with a few blunt irregular teeth. Cells 
of lobe lax, the walls thin, trigones absent or very 
small, marginal cells 15—17 um wide x 15—24 um 
long, median cells 20-30 um wide x 30-43 um 
long. Lobules narrowly oblong or triangular, flat 
or nearly so, typically extended at the outer angle 
into a several-celled ‘horn’ with a globose hyaline 
papilla on its apex, a small proximal tooth some- 
times present. Autoicous. Androecia on short lat- 
eral branches, of 2-3 pairs of bracts. Gynoecia 
terminal, with a single innovation, the innovation 
quickly and repeatedly fertile; bracts to 1.2 x 0.5 
mm, larger than the sub-adjacent leaves, obovate, 
somewhat falcate, shortly acuminate, the keel 
straight, 0.3—0.4 the length of the lobe. Perianths 
shorter than the bracts, deeply cordate at the apex, 
strongly compressed, but narrowly inflated in the 
centre of the ventral surface; keels around the 
apex with protuberant cells bearing many delicate 
cylindrical projecting hyaline cells (but these cells 
are sometimes collapsed and are perhaps fuga- 
ceous); rostrum very short, conical. 


An epiphyllous montane species known from only one 
collection in West Africa: Buea, Mt. Cameroon at 1310 
m., Jones 449B. It has also been recorded in Tanzania 
(Uluguru Mountains, 1450-1500 m), and Uganda 
(Bwindi Impenetrable Forest, 1500 m). 


3. Cololejeunea calcarata E.W.Jones, Bull. Brit. 
Mus. (Nat. Hist.), Bot. ser. 11: 235. 1963. 
Plants small and delicate, prostrate; shoots 0.6—1.0 
mm wide. Stems 45—60 tm in diameter. Leaves 
approximate, when moist secund, arching up- 
wards and forwards; lobes often nearly semicir- 
cular, to 0.6 mm long x 0.4 mm wide, the base 
rectangular or cuneate, crossing the stem slightly 
or not crossing it, the dorsal margin and apex uni- 
formly arched and the ventral margin straight or 
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Fig. 253. Cololejeunea cornuta. A: shoot with androecium and female inflorescences, in ventral view. B: shoot with peri- 
anth and androecia. C: lobe cells to dorsal margin. D: lobe apex. E: cells in mid-lobe. F: lobule. G: female bracts. H: peri- 
anth. A-H: Nigeria, Jones 227C. (from Jones, 1954e). 


Fig. 254. Cololejeunea cuneifolia. A: apex of shoot with perianth, in ventral view. B: leaf. C-E: lobules. F: dorsal margin 
of lobe. G: leaf and androecium. H-K: perianths. L: gemma. A,C,G-L: Ivory Coast, Monod: B,E: Nigeria, Jones 227a: 
D,F: Cameroon, Dusén 50] (type). (A,C.G-L from Vanden Berghen, 1977; B-F from Jones, 1954e, as Leptocolea cuneifo- 
lia). 
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slightly concave, dorsal margin and apex with 5-8 
distant large triangular teeth, the distal tooth at the 
junction of apical and ventral margins forming a 
conspicuous spur at right angles to the ventral 
margin, thus directed back towards the base of the 
stem, the margin between the teeth entire, the cells 
hardly or not prominent. Cells smooth, lacking 
papillae and not protuberant, hexagonal, near the 
apex of the lobe ca. 15 um wide x 20 um long, in 
mid-lobe 15—20 um wide x 20-30 um long, tri- 
gones well developed and intermediate thicken- 
ings sometimes present. Lobules well developed, 
extending about 0.5 the distance to the apex of the 
lobe, proximally inflated, distally flat, the keel 
gently arched, forming a wide sinus with the ven- 
tral margin of the lobe, apical tooth mostly of 2 
cells, the apical cell spherical, hyaline papilla 
spherical, 10-12 um long, ental at the base of the 
tooth, stylus an evanescent papilla. Autoicous. 
Male bracts in 3-4 pairs, forming a lax spike, the 
lobes of the bracts small, acute, somewhat falcate; 
1 antheridium per bract. Female bracts resembling 
the leaves but narrower and with longer lobules, 
falcate, irregularly and variably dentate, or many 
entire except for the acute outwardly-directed 
apex; the lobule 0.65—0.75 the length of the lobe, 
the keel nearly straight. Perianths only slightly 
exserted from the bracts, broadly pyriform, 0.5 
mm long x 0.4 mm wide, subcompressed, plane 
dorsally, strongly inflated ventrally, ecarinate or 
with narrow blunt keels distally around the sides 
and apex, the cells not prominent or papillose; 
rostrum short. 


Known only from the type collection from swamp forest 
in the Subri Forest Reserve, Ghana, on dead fronds of 
Raphia palm. C. calcarata does not seem to be closely 
related to any other known African species, but in gen- 
eral habit and morphology, it may be compared with C. 
dentata, the only other West African species with 
coarsely dentate leaves. They differ, however, in many 
characters, especially in leaf shape and dentition and the 
perianth. C. dentata tends to produce cells in the leaves, 
and even more in the perianths, which are conically 
protuberant and capped by lenticular thickenings of the 
wall. Thus, in C. dentata the leaf margin between the 
major teeth is irregularly (though only slightly) crenu- 
late or serrulate with protuberant cells, and slight len- 
ticular thickenings of the wall can often be detected 
above the lumen of some of the other cells of the lobe. 
C. calcarata shows no trace of this tendency on either 
leaves or perianth. The shape of the ventral margin of 
the lobe in C. calcarata is also very distinctive, being 
straight or slightly concave, and without any dentition 
except for the backwardly directed large spur at its apex. 
In contrast, the ventral leaf margin in C. dentata tends to 
be convex, with minor denticulation in its distal half, 
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and lacking a large spur at the apex. Some forms of 
Diplasiolejeunea cornuta may resemble C. calcarata in 
the general shape and dentition of the leaf, but are im- 
mediately distinguishable by the presence of under- 
leaves. 


4. Cololejeunea cornuta E.W.Jones, Trans. Brit. 
Bryol. Soc. 2: 436. 1954. 

Plants relatively large, but delicate; shoots 1.2—1.8 
mm wide. Stems 45—50(—55) um in diameter, 
geniculate, adhering closely to the substratum by 
numerous dense clusters of rhizoids. Leaves ap- 
proximate, spreading at 50—80° from the stem, 
when moist arched upwards proximally with the 
apex somewhat deflexed; lobes triangular-ovate, 
0.6-0.8 mm long x 0.35-0.42 mm wide, dorsal 
base of the leaf truncate, not crossing the stem, 
dorsal and ventral margins gently arched, apex 
acute or slightly acuminate, margins entire. Cells 
of lobe almost plane, thin-walled and without 
trigones, increasing rapidly in size from the mar- 
ginal lobe-cells ca. 15 um wide x 15—20 um long, 
to the much larger cells in mid-lobe, 12-34 um 
wide x 27-40 um long (many of the larger cells 
subrectangular and axially elongate). Lobules 
reduced to a small fold of a few cells. Autoicous. 
Androecia of 2-5 pairs of bracts forming lax 
spikes either on short lateral branches or on sub- 
gynoecial innovations, the lobes of the bracts 
lanceolate, acute; | antheridium per bract. Gynoe- 
cia on very short lateral branches, mostly with 1 
innovation (occasionally none) which remains 
short, and is either sterile or male; bracts smaller 
than the leaves, the lobes lanceolate, the lobules 
united by a long keel, shortly free, truncate. Peri- 
anths 0.5—0.6 mm long x 0.30—-0.45 mm wide, 
pyriform, 4-carinate distally, the dorsal surface 
gently convex, ecarinate, the ventral and lateral 
keels extended distally to form truncate or acute 
flattened horns, the lateral pair being the larger, 
the apices of the horns tuberculate or even slightly 
ciliate with swollen cells. 


Epiphyllous, in lowland rainforest in districts with high 
precipitation. Known only from West Africa: Nigeria 
(Calabar Hills), Ghana (Ankasa River Forest Reserve), 
Sierra Leone (Gola Hills), and Equatorial Guinea (Rio 
Muni). C. cornuta is differentiated from all other Afri- 
can species of Cololejeunea by its remarkable perianths, 
in which the keels are prolonged into prominent horns; 
indeed, only a very few species of Cololejeunea world- 
wide develop similar prominently horned keels. Among 
the West African species, C. cornuta resembles C. 
lanceolata in most of its vegetative characters, and the 
two species are presumed to be closely allied. C. pusilla 
also shares many characters with these two species. 
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5. Cololejeunea cuneifolia Steph., Hedwigia 31: 
166. 1892; Lejeunea cuneifolia (Steph.) 
Steph., Hedwigia 31: XVI. Nov-Dec 1892; 
Leptocolea cuneifolia (Steph.) A.Evans, Bull. 
Torrey Bot. Club 38: 280. 1911. 


Plants medium-sized; shoots 1.0-1.5 mm wide. 
Stems 40-50 ym in diameter. Leaves spreading; 
lobes 0.6-0.8 mm long x 0.45-0.60 mm wide, 
tending to be obovate rather than oval, with the 
angle between the truncate base and the ventral 
margin equal to or less than a right angle, the 
margin irregularly crenulate with asymmetrical 
teeth. Cells in mid-lobe 18-24 um wide x 24-30 
um long, grading through a broad zone of rather 
smaller cells 10-16 um wide, to marginal cells 6- 
10 um wide; trigones and intermediate thickening 
of the walls small or absent, but walls of cells 
towards the margin sometimes thick. Marginal 
cells extended to form sharp asymmetrical teeth of 
very unequal length, the wall thickened at the 
apex to form a papilla which is usually near the 
distal end of the cell; fainter papillae usually pres- 
ent - above the cells of 2—3 adjacent rows, and 
occasionally over most of the leaf, especially in 
the distal half. Lobules small, often reduced, 0.1— 
0.25 the length of the lobe (occasionally rather 
longer, but never more than 0.35), apical tooth 
usually of 2 long cells, the pyriform hyaline pa- 
pilla on the side or apex of the apical cell. 
Autoicous. Androecia on short lateral branches or 
on long shoots, bracts variable, in 3-5 pairs, 
smaller and narrower than the leaves, or scarcely 
differing in shape from them except in having a 
larger lobule, forming a lax spike; | antheridium 
per bract. Gynoecia with | innovation; bracts 
variable, smaller than adjacent leaves, lobes 
rounded. Perianths longly exserted from the 
bracts, narrowly obcordate, at apex truncate, re- 
tuse, concave or cordate, with distinct lateral 
keels, plane dorsally, ventrally inflated, mammil- 
lose or papillose with conical cells distally. 


Usually epiphyllous, but occasionally on bark. C. cu- 
neifolia was first described from Cameroon, and has 
since been widely recorded from West Africa. Else- 
where in Africa there are records only from D.R. 
Congo, Tanzania and Uganda. C. duvignaudii is very 
similar to C. cuneifolia, and the distinctions between 
them are discussed under that species. C. cuneifolia also 
closely resembles C. obliqua in habit and general ap- 
pearance, and often grows with it, but they should not 
be confused if attention is paid to the character of the 
crenulations of the leaf margin and to the shape and 
position of the hyaline papilla. The usually smaller 
marginal cells of the leaf of C. cuneifolia also help to 
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differentiate the two species. In hygromorphic forms of 
both species, the crenulation of the margin may be very 
weak, but the difference in the pattern of crenulation 
remains evident except, when as occasionally happens 
in herbarium specimens, the conical projections have 
collapsed so that the papilla appears to be inside the cell 
instead of above it. 


6. Cololejeunea dentata (E.W.Jones) 


R.M.Schust., Beih. Nova Hedwigia 9: 163. 
1963; Leptocolea dentata E.W.Jones, Trans. 
Brit. Bryol. Soc. 2: 161. 1953. 


Fig. 255. Cololejeunea dentata. A: shoot with androecium 
and perianth, in ventral view. B: leaf. C: female bracts. D: 
part of dorsal lobe margin. E: part of ventral leaf margin. 
A-F: Cameroon, either Jones 298 (type) or Jones 295. 
(from Jones, 1953b, as Leptocolea dentata). 


Shoots ca. 1 mm wide. Stems 60 um in diameter. 
Leaves, when moist, secund, arching upwards and 
forwards, concealing the stem; when dry, erect, 
with the dorsal and ventral margins somewhat 
inrolled; lobes, when well developed, approxi- 
mate, to 0.9 mm long x 0.6 mm wide, the base 
cuneate or rectangular, not crossing the stem or 
crossing it slightly, the dorsal margin and apex 
broadly rounded, the ventral margin slightly con- 
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vex or nearly straight, almost in line with the keel, 
dorsal margin, apex and distal half of the ventral 
margin coarsely dentate with irregular, distant, 
often multicellular, triangular teeth. Cells hexago- 
nal, rather uniform, nearly isodiametric, 15 um 
near the lobe apex, 15—20 um wide x 20-22 um 
long in mid-lobe, to 20 um wide x 30 um long 
near the base, frequently with a group of rectan- 
gular cells 25-20 um wide x 40-50 um long in 
the centre of the base. Cell walls thin, with me- 
dium-sized trigones, and towards the base of the 
lobe well-marked, intermediate thickenings; slight 
lenticular thickening of the wall present above the 
lumen in the marginal cells and in 1-3 rows of 
inframarginal cells. Lobules to 0.35 the length of 
the lobe, proximally inflated, distally flat, the api- 
cal tooth variable but characteristically 2-celled, 
hyaline papilla spherical, on the proximal side of 
and partly behind the base of the apical tooth, 
proximal tooth short, often almost obsolete. 
Autoicous. Androecia on short lateral branches or 
long shoots, bracts in about 4 pairs, forming a lax 
spike, 1 antheridium per bract. Gynoecia with | 
innovation; bracts narrowly oblong, about 0.5 the 
length of the leaves, their lobules 0.5—0.65 the 
length of the bract, united to the lobe by a straight 
keel. Perianths ca. 0.6 mm long x 0.4 mm wide, 
obcordate, compressed, dorsally plane, ventrally 
inflated and + bicarinate, lateral keels sharp, the 
keels and to a lesser extent the surface of the body 
of the perianth distally rough with conically pro- 
tuberant cells. 


Epiphyllous in rainforest sites with constant high hu- 
midity. Probably local, but widely distributed: in West 
Africa known from Mt. Cameroon, Ghana, and Sierra 
Leone, and elsewhere only from D.R. Congo, Kenya, 
Tanzania and Uganda. The description I have given 
applies to well developed plants. The species is, how- 
ever, variable, and in what are presumably depauperate 
or perhaps juvenile or xeromorphic states, leaves are 
less strongly dentate, and more acute or even apiculate. 
The only other species of Cololejeunea with coarsely 
dentate leaves known from West Africa is C. calcarata, 
but that species differs in leaf shape, especially in the 
usually somewhat concave ventral margin, and in the 
completely smooth cells (see under C. calcarata for 
further discussion). C. dentata is closely allied to C. 
malanjae Steph., an epiphyll which is locally abundant 
in the East African mountains. C. malanjae differs from 
C. dentata in having leaves which are relatively nar- 
rower and more acute, and in having lobules with a 
conspicuous, often spiniform, proximal tooth; perhaps 
also the perianths are narrower and less compressed. C. 
malanjae, like C. dentata, is variable, and it is possible 
that some records of C. dentata from East Africa may 
be based on forms of C. malanjae. 
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7. Cololejeunea duvignaudii E.W.Jones, Trans. 
Brit. Bryol. Soc. 2: 418. 1954. 


Plants medium-sized, pale green; shoots 1.2—1.5(— 
1.8) mm wide, branching irregular to sub-pinnate. 
Stems 45—60(—70) um in diameter. Leaves con- 
tiguous or slightly imbricate; lobes oval, nearly 
symmetrical, (0.6—)0.7-0.95 mm long x (0.4— 
)0.45—0.65(—0.7) mm wide, apex and dorsal 
margin broadly rounded, the base shortly truncate, 
usually crossing the stem; margin of lobe sharply 
and rather irregularly serrulate with conically 
protuberant cells tipped with a small papilla. Cells 
at apex of lobe quadrate to hexagonal, at margin 
(11—)13—16 um wide x 13~—20 um long, in mid- 
lobe (15—)18-—25 um wide x (22—)25—28(—35) um 
long, at base to 25 x 55 um. Lobules variable, 
0.35-0.4(-0.5) the length of the lobe when well 
developed, moderately inflated, keel weakly 
arched, making a very open sinus with the dorsal 
margin of the lobe, apex truncate, apical tooth of 
1-2 cells, hyaline papilla elongate, cylindrical or 
pyriform, on proximal side of the apical cell, 
proximal tooth variably developed on the free 
margin, which is involute from the lobule base to 
near the proximal tooth, stylus an evanescent pa- 
pilla. Autoicous. Androecia terminal on lateral 
branches (sometimes intercalary), of 2—3 pairs of 
bracts, much smaller than the leaves; 1 antherid- 
ium per bract. Gynoecia on leading shoots or on 
short lateral branches; bracts resembling the 
leaves, but narrower, the lobe rounded at the apex, 
the lobule 0.4 the length of the lobe. Perianths 
small, clavate, exserted from the bracts, inflated, 
keels lacking or only small, at apex rounded, trun- 
cate or sometimes retuse, the upper 0.35-0.5 of 
the perianth mammillose or papillose with pro- 
jecting cells, often strongly so. 


Epiphyllous on forest shrubs. A predominantly East 
African species which, in West Africa, is confirmed 
only from Rio Muni (Equatorial Guinea). Some plants 
from Sierra Leone come very close to C. duvignaudii 
and might be considered a small-lobuled form of that 
species, but perianths have not been seen on these plants 
and they remain uncertainly determined. C. duvignaudii 
is vegetatively very similar to C. cuneifolia except in its 
(usually) larger lobules, but its perianths are not keeled 
(or only weakly so) and may not be as strongly ap- 
pressed. The lobules of C. cuneifolia are usually small 
(in 80% of West African specimens less than 0.25 the 
length of the lobes, with very few approaching 0.35). In 
C. duvignaudii they are usually larger, varying from 
0.25—0.4 or more the length of the lobes, though they 
may sometimes be reduced. The geographical and alti- 
tudinal ranges of the two taxa appear to differ: C. cu- 
neifolia being predominantly West African, and C. 
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Fig. 256. Cololejeunea duvignaudii. A: sterile shoot in ventral view. B: leaf. C: cells in mid-leaf. D: distal part of dorsal 
margin of lobe. E-G: lobules, showing hyaline papilla. H: leaves and perianth. J: perianth. A-J: Dem. Rep. Congo, Du- 


vignaud 998c (type?). (from Jones, 1954e). 


duvignaudii more montane. It may be, however, that C. 
duvignaudii would be better treated as only a subtaxon 
of C. cuneifolia. 


8. Cololejeunea elegans Steph., Hedwigia 30: 
208. Sept.-Oct. 1891; Lejeunea elegans 
(Steph.) Steph., Hedwigia 30: XI. Nov-Dec 
1891, hom. illeg. [non Gottsche 1845]; Physo- 
colea elegans Steph., Sp. Hepat. 5: 870. 1916. 

Plants small, pale and delicate; strong shoots 0.7— 

0.8 mm wide. Stems ca. 80 um in diameter. 

Leaves approximate on the stronger shoots, more 

distant on weaker shoots; lobes oval, falcate, 

asymmetric, ca. 0.4 mm long x 0.22 mm wide, the 
base broad, truncate, not crossing the stem, the 
apical margin broadly rounded, obtuse, the keel 
extending 0.5 the distance from the insertion to 
the apex of the lobe, strongly arched and forming 
an obtuse sinus with the ventral margin of the 
lobe. Cells in the distal part of the keel with 
strongly protuberant papilla-tipped cells, those of 
the ventral margin mostly weakly conically protu- 
berant, and those of the dorsal margin with strong 
subcylindrical papillae. Cells of lobe near margin 


10-12 um in diameter, in mid-lobe 12-15 um 
wide x 15-18 um long, at base to 15 um wide x 
32 um long, regularly hexagonal with large tr- 
gones, conically protuberant above and crowned 
with a large cylindrical papilla. Lobules large, the 
base narrow, the proximal part strongly inflated, 
the distal part compressed to the lobe; the apical 
tooth usually in the middle of the apex, 2-celled, 
the proximal tooth small, variably differentiated, 
hyaline papilla at the base of the apical tooth. Di- 
oicous? Male plants have not been reported or 
described. Perianths inflated, pyriform, with 5 
very slightly raised weak keels in the upper part, 
papillose all over its surface distally, ca. 0.4 mm 
long x 0.25 mm wide, exceeding the bracts for 0.3 
their length. 


Epiphylious, montane. In West Africa. known only from 
the type collection from Cameroon (Bomana, Dusén 
133), from Ghana (Atewa Hulls), and from Rio Muni. 
Elsewhere in Africa it has been recorded from Kenya, 
Tanzania, Malawi (1020-1800 m), Madagascar and the 
Comoro Islands. In some areas of East Africa appar- 
ently growing preferentially on Hymenophyllum (filmy 
ferns). In specimens from Madagascar, Tixier (1979) 
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Fig. 257. Cololejeunea elegans. A: strong shoot in ventral view. B: weaker shoot. C: cells in mid-leaf. D: leaf with reduced 
lobule (at a smaller scale). E: lobule. F: margin of lobule keel. G: perianth. A-G: Cameroon, Dusén 133. (from Jones, 


1954e). 


Fig. 258. Cololejeunea filicaulis. A,B: \eaves. C,D: lobules apices showing ental hyaline papilla. E,F: shoots in ventral 
view. G,H: lobules. J: female bracts. K: perianth. L.M: gemmae. A-D: Cameroon, Dusén 431 (type); E-M: Rwanda: De 
Sloover 19084 (E,H,L,M); De Sloover 18876 (F,J,K); De Sloover 12646 (G). (A-D from Jones, 1954e; E-M from Vanden 


Berghen, 1977). 


reported occasional elongate cells in mid-lobe, describ- 
ing these as a “pseudo-vitta”, but this feature has not 
been reported in West African specimens. 


9. Cololejeunea filicaulis Steph., Hedwigia 31: 
168. 1892; Lejeunea filicaulis (Steph.) Steph., 
Hedwigia 31: XVI. Nov-Dec 1892; Physoco- 


lea filicaulis (Steph.) Steph., Sp. Hepat. 5: 
871. 1916. 
Physocolea villaumei Steph., Sp. Hepat. 5: 873. 1916. 
Cololejeunea stenophylla Herzog, Bot. Notiser 101: 330. 
1947. 
Plants small and delicate. Stems 30-40 um in 
diameter. Leaves rather distant; lobes narrowly 
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Fig. 259. Cololejeunea furcilobulata. A: fertile shoot from above (dorsal view). B: sterile shoot. C: lobule. D: female 
bracts. E: perianth and bracts. A-E: Nigeria, Berrie s.n. (type). (from Jones, 1954e, as Leptocolea furcilobulata). 


ovate or oblong-ovate, 0.3-0.6 mm long x 0.12- 
0.20 mm wide, the base cuneate, not crossing the 
stem, the apex tapering to a rounded or only suba- 
cute point (in Cameroon plants), the ventral mar- 
gin nearly straight or slightly concave (thus the 
leaf somewhat falcate), almost in line with the 
arched keel, margins somewhat crenulate with 
prominent rounded cells but otherwise entire. 
Cells thin-walled, without trigones or intermediate 
thickenings, in mid-lobe ca. 15 um wide x 20-30 
um long, towards the margins and apex 15 um 
wide x 18 um long. Lobules about 0.3—-0.5 the 
length of the lobe when well developed (but 
sometimes reduced to a few cells), inflated proxi- 
mally, the apex flat, obliquely truncate, with the 
2—3-celled apical tooth in the middle, proximal 
tooth weakly developed, hyaline papilla rounded, 
ental at the base of the apical tooth. Gemmae de- 
veloped chiefly from marginal cells but some also 
from non-marginal cells towards the apex of the 
leaves. Autoicous. Female bracts narrowly oblong 
or lanceolate, shorter than the leaves, usually 
acute, sometimes obtuse, their lobules about 0.5 
the length of the lobe, with a short free apex. Peri- 
anths (not seen in the type from Cameroon), 0.5— 
0.7 mm long x 0.3—0.4 mm wide, obconical, with 


low blunt plicae distally, smooth or slightly 
mammillose. 


C. filicaulis was described from Jonje, Cameroon 
(Dusén 431, 1891), and this remains the only West 
African record, the above description applying chiefly 
to this type. Dusén’s plant is epiphyllous, and is associ- 
ated with Drepanolejeunea cultrella, Microlejeunea 
kamerunensis, Colura sp., Leptolejeunea maculata and 
Caudalejeunea hanningtonii. Plants from East Africa 
assigned to C. filicaulis are from montane sites. Tixier 
(1976, 1985) considered C. filicaulis to be a very vari- 
able, almost pantropical species, C. hildebrandii (Aus- 
tin) Steph. being the earliest name. Some of the plants 
which he allotted to the species are, however, consider- 
able larger than the type specimens from Cameroon, or 
differ in other respects. The Rwandan specimens illus- 
trated in Fig. 258 are also larger than the Dusén plants 
from Cameroon. The complex needs further study. 


10. Cololejeunea_ furcilobulata (Berrie et 
E.W.Jones) R.M.Schust., Beih. Nova Hed- 
wigia 9: 178. 1963; Leptocolea furcilobulata 
Berrie et E.W.Jones, Trans. Brit. Bryol. Soc. 
2: 417. 1954. 

Plants delicate, bright green when fresh; shoots 

0.8-1.3 mm wide. Stems 60-70 um in diameter. 

Leaves spreading at right angles to stem; lobes 
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Fig. 260. Cololejeunea iradieri. A: shoot with androecium, in ventral view. B: leaf. C: lobe margin. D: lobule. E: perianth. 
A-E: Equatorial Guinea, Heras VIT 460/94. (from Infante & Heras, 1999), 


: 2S 


0.2 mm (L) 


Fig. 261. Cololejeunea lanceolata. A: shoot with androecium, in ventral view. B: sterile shoot. C-E: leaves. F: lobe cells to 
ventral margin. G: lobe apex. H,J: lobules. K: female bracts. L: perianth. A-L: Cameroon, Jones 252. (from Jones, 
1954e). 
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ovate, flat, 0.4-0.8 mm long x 0.25-0.40 mm 
wide, the dorsal base broadly rounded, crossing 
the stem on strong shoots, not crossing it on 
weaker shoots, the apex rounded, the ventral mar- 
gin + abruptly angled to the short, concave keel; 
leaf margins entire. Cells of lobe thin-walled, 
smooth, hexagonal, ca. 15-18 um wide near apex, 
averaging 20—23 um in mid-lobe, with some cells 
to 18 um wide x 24 um long towards the base, 
trigones minute or absent; stylus an evanescent 
papilla, visible only in the youngest leaves. Lob- 
ules ligulate, 2—3(-5) cells wide proximally, 
deeply cleft into 2 lobes which, on the weaker 
shoots, are each formed of about 3 uniseriate long 
cells, and on stronger shoots the outer distal lobes 
are 2—3 cells wide proximally, hyaline papilla on 
the apex of the distal lobe. Gemmae of 18—26 
cells. Autoicous. Androecia small, on _ lateral 
branches, of 2 pairs of bracts; 1 antheridium per 
bract. Gynoecia on lateral branches, with a single 
innovation which often is quickly fertile; bracts 
resembling the leaves but with a wider lobule 
which bears a strong tooth on its proximal margin. 
Perianths obcordate, compressed, plane dorsally, 
keeled laterally, ventrally either obtusely bicari- 
nate or inflated and ecarinate. 


On bark or epiphyllous. In West Africa recorded only 
from Nigeria (Ibadan), where it was found on the roots 
of an oil-palm; otherwise known only from Tanzania 
(where it is evidently widely distributed though rare), 
from Madagascar and the Seychelles. The African rec- 
ords all come from lowland sites in districts with a 
strong dry season but a humid microclimate. C. fur- 
cilobulata is very closely allied to C. raduliloba Steph. 
(Asia and the East African Islands), which differs 
chiefly in being more robust and having a wider lobule 
which bears a strong tooth on its proximal margin rather 
than being bifid. These two species show obvious simi- 
larities to the ligulate-lobuled species of subgen. Pedi- 
nolejeunea in their lobules and in their strongly com- 
planate habit, and Mizutani (1961) included C. radu- 
liloba in subgen. Pedinolejeunea. However, they differ 
from nearly all species generally assigned to subgen. 
Pedinolejeunea, not only in the complete absence of any 
hyaline border in the leaves, but also in the smaller 
more delicate cells. 


11. Cololejeunea iradieri Infante et Heras, Trop. 
Bryol. 17: 14. 1999. 


Plants small, glossy, with a ‘golden’ tinge; shoots 
2.0—2.5 mm long, 0.7—-0.9 mm wide. Stems 60 um 
in diameter; rhizoids hyaline. Leaves slightly im- 
bricate; lobes oval to rounded, 0.4-0.53 mm long 
x 0.28—-0.38 mm wide; lobules 0.35 the length of 
the lobe, not or hardly inflated, the apical tooth of 
1 short cell (rarely of 2 cells), proximal cell blunt 
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or lacking; hyaline papilla at apex of apical tooth. 
Marginal cells of lobe markedly longer than wide, 
forming a weak border, median cells quadrate- 
hexagonal, 27-28 um wide xX 22 um long, with 
evenly thickened walls. Autoicous. Androecia on 
lateral branches, of 2—3 pairs of bracts. Gynoecia 
terminal ?on leading shoots; bracts 0.65—0.75 the 
perianth length, the lobes rounded at apex. Peri- 
anths heart-shaped, 0.45—0.53 mm long, with lat- 
eral keels projecting as low wings. 


Creeping over Pyrrhobryum pyriforme on bark. This 
newly described species is known only from Mt. Tele- 
vision, Rio Muni, at 800 m. In its heart-shaped perianths 
and elongate marginal cells of the leaf lobe, C. iradieri 
resembles several other African species, including C. 
amaniensis, C. harrisii and C. magna (all of which are 
found in East Africa), but differs in leaf and perianth 
characters. 


12. Cololejeunea lanceolata E.W.Jones, Trans. 
Brit. Bryol. Soc. 2: 428. 1954. 


Plants small, pale, irregularly and _ sparsely 
branched; robust shoots 0.7—1.0 mm wide. Stems 
40-50 um in diameter. Leaves distant, 0.5—0.8 
mm long x 0.25—0.4 mm wide, spreading at 45— 
75° to the stem, when moist slightly elevated both 
towards the shoot apex and distally; lobes asym- 
metrically triangular-lanceolate (on weaker stems 
narrowly lanceolate and occasionally slightly fal- 
cate), , apex acute, margin slightly and irregularly 
Icrenulate with rounded cells. Cells at lobe mar- 
gin + isodiametric, ca. 15 um in diameter, rapidly 
becoming more elongate towards mid-lobe, cells 
35-45 um long in mid-lobe (2-3 X as long as 
wide in middle of lobe and towards the base of the 
lobe), walls thin, trigones absent. Lobule a small 
fold of 4-6 cells, the apical tooth directed towards 
the shoot apex, ca. 40 x 24 um, bearing a pyri- 
form hyaline papilla on its apex. Autoicous. Gy- 
noecia with 1 innovation, which immediately 
bears an androecium or gynoecium; bracts small, 
narrowly lanceolate. Perianths 0.3-0.5 mm long, 
somewhat compressed when young, inflated when 
mature, pyriform, tuberculate above, with 5 equal 
keels. 


Epiphyllous on low herbs in wet places in forest. 
Widely distributed but uncommon, known only from 
Cameroon, Nigeria, Ghana and Sierra Leone. C. 
lanceolata is closely allied to C. pusilla var. pusilla, 
from which it differs essentially in the areolation of the 
leaf lobes, with a much quicker transition from short 
marginal cells to elongate inner cells, even near the apex 
of the lobe. In addition, the leaves of C. lanceolata tend 
to be narrower. In its vegetative characters, it also re- 
sembles C. cornuta (see under that species). 
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13. Cololejeunea minutissima (Sm.) Schiffn. in 
Engler & Prantl, Natiirl. Pflanzenfam. 1: 122. 
1893; Jungermannia minutissima Sm., in 
Sowerby, Engl. Bot., pl. 1633. 1806; Lejeunea 
minutissima (Sm.) Spreng., C. Linnaei Syst. 
Veg., ed. 16, 4: 234. 1827; Physocolea minu- 
tissima Steph., Sp. Hepat. 5: 914. 1916. 


Plants very small, delicate; shoots prostrate, 0.25— 
0.6 mm wide. Stems 35-60 um in diameter. 
Leaves distant to contiguous, spreading, often 
squarrose or standing erect, variable, complicate 
to explanate; lobes 0.2—0.38 mm long x 0.17—0.25 
mm wide, broadly ovate to subrotund, strongly 
convex, apex usually broadly rounded, without an 
apparent apical cell. Lobules variable, even on a 
single shoot; large, 0.6 lobe area to nearly equal- 
ling lobe, varying from strongly inflated and ap- 
pressed to lobe, to flattened and widely spreading 
from lobe; apical tooth prominent, long or short, 
with a hyaline papilla ental at its base; stylus an 
ephemeral slime-papilla. Cells of lobes and lob- 
ules thin-walled, lacking trigones, nearly iso- 
diametric, the outer surface strongly convex (thus 
the margin of the lobe and keel crenulate), 15-18 
um wide distally, grading to 20-24 um proxi- 
mally. Autoicous. Androecia on short lateral 
shoots, of 2-8 pairs of closely imbricate bracts, 2 
antheridia per bract. Gynoecia on short branches, 
with | innovation which is often again quickly 
fertile so that the perianths are crowded; bracts 
somewhat complanate, often keeled, the lobes 
narrowly oblong, the lobules ill-defined to well 
developed. Perianths erect, exserted, pyriform, 
0.30 mm long x 0.27 mm wide, with 5 long, equal 
keels, crenulate with convex cells. 


Usually on bark in well illuminated places, on the boles 
and branches of isolated trees, often in the crowns of 
trees; occasionally epiphyllous. Apparently widely, but 
locally, distributed in the rainforest and semi-deciduous 
forest zones in Africa, though doubtless overlooked. In 
West Africa, recorded only from Nigeria, Benin, Ghana 
and Ivory Coast; elsewhere from Tanzania, Uganda, 
Malawi, Lesotho and South Africa. C. minutissima 
belongs to a complex of closely allied taxa, several of 
which have been described from Africa. However, be- 
cause many of the described taxa are polymorphic and 
show considerable plasticity, they are difficult to define, 
and opinions differ as to the distinctness and status of 
these taxa. Three subspecies of C. minutissima are de- 
scribed from Africa, subsp. utriculifera Vanden Ber- 
ghen being distinguished chiefly by the presence of 
leaves which take the form of utricles (Zaire only). A 
closely related taxon from South Africa, C. myriantha 
(Herzog) S.W.Arnell was distinguished by its larger 
cells, but is very closely similar to C. minutissima, and 
is perhaps synonymous with it. 
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The two apparently widespread segregates of C. minu- 
tissima share many characters in common but typical 
forms may be differentiated on the characters given in 
the key below. However, whilst the distinctions may 
apply to typical plants, the plasticity of both subspecies 
should always be borne in mind. 


Key to the subspecies of C. minutissima 


Leaves complicate; lobule usually inflated, 0.8— 
0.95 lobe length and sometimes nearly 
equalling area of lobe; female bracts with 
lobule well developed ...... subsp. minutissima 

Leaves explanate or complicate; lobule often a 
small indistinct fold lying + in same plane as 
lobe, rarely inflated; female bracts with lobule 
obsolete, or a fold ............. subsp. myriocarpa 


13a. Cololejeunea minutissima subsp. minutis- 
sima 

Leaves complicate, the lobule folded against the 
lobe. Lobules typically large, strongly inflated, 
ovate, 0.8—0.95 the length of the lobe, sometimes 
approaching it in area, (but lobules of shade forms 
can be explanate, reduced and spreading, and ap- 
proaching subsp. myriocarpa in form); apical 
tooth prominent, 2-celled. Female bracts with a 
distinct sinus between lobe and lobule, and with a 
blunt keel; lobule well developed. 


In West Africa, C. minutissima subsp. minutissima has 
been recorded so far only from a single locality in Benin 
(in 2000), but is likely to occur elsewhere. It is found in 
East Africa from Rwanda southwards to South Africa.. 


13b. Cololejeunea minutissima subsp. myrio- 
carpa (Nees et Mont.) R.M.Schust., J. Elisha 
Mitchell Sci. Soc., 71: 232. 1955; Lejeunea 
myriocarpa Nees et Mont., in Ramon de la 
Sagra, Hist. Phys. Cuba 9 (Bot., Pl. Cell.): 
473. 1842; Lejeunea (Colo-Lejeunea) myrio- 
carpa Steph., Hedwigia 29: 89. 1890; Colole- 
jJeunea myriocarpa (Nees et Mont.) A.Evans, 
Bull. Torrey Bot. Club 38: 256. 1911; Physo- 
colea myriocarpa (Nees et Mont.) Steph., Sp. 
Hepat. 5: 880. 1916. 

Cololejeunea dissita E.W.Jones, Trans. Brit. Bryol. Soc. 2: 
435. 1954. 

Leaves explanate or complicate, distant, obliquely 

to widely spreading, often standing stiffly erect or 

squarrose. Lobules variable, often even on a sin- 

gle shoot: often an ill-defined, narrow, indistinct 

fold connected to the lobe by an indistinct flat- 

tened rounded keel, and lying in virtually the 

same plane as the lobe, with an indistinct apical 
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Fig. 262. Cololejeunea minutissima subsp. myriocarpa. A: shoot in dorsal view, with perianth and explanate leaves. B: 
shoot in ventral view showing rhizoids, lobulate and explanate leaves, intercalary androecium, and perianth, C.D: lobulate 
leaves. E,F: explanate leaves, flattened out. G: lobulate leaf. H,J: distal part of lobules showing position of hyaline papilla 
and variation of apical teeth, K: proximal margin of explanate lobe. L: cells in mid-lobe. A—K: Nigeria, Wanstall 151. 
Cololejeunea minutissima subsp. minutissima. M: shoot in ventral view, showing intercalary androecium. N: lobulate 
leaf. D.R. Congo, De Sloover 13405. (drawn by O. Van de Kerckhove). 


tooth and a shallow open sinus. In some forms, 
e.g. Fig. 262G, lobules + inflated, but then to only 
0.6—-0.65 the lobe area at most, and apical tooth 
then 2-celled. Female bracts lacking a distinct 
sinus between lobe and lobule, hardly keeled; 
lobule weakly developed. 


In West Africa recorded only from Ghana and Nigeria; 
elsewhere from Tanzania, Uganda, Malawi, Lesotho 
and South Africa (but probably overlooked). The plant 
described in Jones (1954e) as C. dissita appears to be a 
growth form consisting of vigorous young sterile shoots 
in which the lobules are exceptionally uniform and well 
developed, all being saccate. 


14. Cololejeunea obliqua (Nees et Mont.) 
Schiffn., Bot. Jahrb. Syst. 23: 586. 1897; Le- 


jeunea obliqua Nees et Mont., Ann, Sci. Nat., 


Bot., ser. 2, 19: 264. 1843. 

Lejeunea scabriflora Gottsche, Abh. Naturwiss. Ver. Bre- 
men 7: 362. 1882, nom. inval.; Cololejeunea scabri- 
flora Gottsche ex Steph., Hedwigia 34: 251. 1895; 
Leptocolea scabriflora (Gottsche ex Steph.) A.Evans, 
Bull. Torrey Bot. Club 38: 262. 1911. 

Cololejeunea crenatiflora Steph., Hedwigia 30: 270. 1891, 
nom. inval.; Leptocolea crenatiflora Steph., Sp. Hepat. 
5: 842. 1915; Cololejeunea crenatiflora (Steph.) Van- 
den Berghen, Bull. Jard. Bot. Nat. Belgique 42: 487. 
1972; Leptocolea crenatifolia [sic] Steph. ex 
S.W.Amell, Svensk Bot. Tidskr. 59: 76. 1965, nom. in- 
val. 

Leptocolea nymanii Steph., Sp. Hepat. 5: 853. 1916; Colo- 
lejeunea nymanii (Steph.) Benedix, Feddes Rep., Beih. 
134: 70. 1953. 

Cololejeunea mariana Tixier, Bull. Acad. Malgache 55: 
229. 1979. 
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0.5 mm (K) 


Fig. 263. Cololejeunea obliqua. A: part of shoot with androecium and perianth, in ventral view. B,C: leaves. D: lobe cells 
to dorsal margin. E: lobule. F,G: apex of lobules. H: female bracts. J: part of shoot in ventral view. K: shoot with perianth. 
A-H: Nigeria, Jones 41; J,K: Burundi, Lewalle 650. (A-H from Jones, 1954e; J,K from Vanden Berghen, 1972a). 


Physocolea flegelti Steph., Sp. Hepat. 5: 871. 1916. 

Physocolea vittata Steph., Sp. Hepat. 5: 873. 1916, p.p. 

Leptocolea scabrifolia [sic] var. africana Herzog, Bot. 
Notiser 101: 334. 1947, nom. inval. 

Cololejeunea crenatiflora var. orientalis Tixier, Bull. Acad. 
Malgache 55: 232. 1979, nom. inval.; Bryoph. Bibl. 27: 
273. 1985. 


Plants medium-sized; strong shoots 0.9—1.5(—2.0) 
mm wide. Stems 70—80 1m in diameter. Leaves 
approximate or slightly imbricate, spreading at 
(45—)60-—90° to the stem, rising above the sub- 
stratum and deflexed towards the apex; lobes oval 
to oblong-oval, 0.6—1.2 mm long x 0.4-0.7 mm 
wide, 1.5—1.8(—2.0) x as long as wide, the base 
rounded or truncate, the apex broadly rounded, the 
ventral margin gently convex or straight, forming 
a wide sinus or in line with the keel, the lobe mar- 
gin uniformly (but sometimes shallowly) crenu- 
late with symmetrically conical papilla-tipped 
cells, otherwise entire. Cells in mid-lobe (20—)22-— 
28 um wide x 25—35(-45) um long, towards the 
dorsal margin and the apex 15-22 um, marginal 
cells conical, 12-16 um, with the wall thickened 
at the apex of the cone so as to make a small pa- 
pilla, a similar but fainter papilla often above the 
adjacent row of cells; cell walls thin, trigones 


small or absent, sometimes with intermediate 
thickenings. Lobules, when well developed, 0.25— 
0.3 the length of the lobe, the keel gently convex, 
sometimes with prominent conical cells distally, 
apical tooth usually of 2 short cells, with the 
spherical hyaline papilla spherical, at the middle 
or the base of its proximal side (apical cells 
sometimes elongate - Fig. 247 F,G), proximal 
tooth on free margin varying from an obtuse 
‘shoulder’ to a 1-celled spine. Gemmae of 22—28 
cells, borne on both faces of the leaf. Autoicous. 
Androecia on short lateral branches or long 
shoots, bracts in 3—5 pairs, resembling the leaves 
but smaller and relatively narrower, or scarcely 
differing from sterile leaves except in having a 
larger lobule, forming a lax spike; | antheridium 
per bract. Gynoecia with 1 innovation: bracts 
variable, smaller than adjacent leaves, lobes 
rounded. Perianths ca. 0.7 mm long x 0.5 mm 
wide, obcordate, compressed, plane dorsally, with 
or without a weak median keel, ventrally broadly 
inflated and bluntly angled, or weakly keeled; the 
cells towards the apex of the perianth conical, 
especially on the wings and the flanks of the in- 
flated ventral portion. 
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Fig. 264. Cololejeunea pusilla var. pusilla. A: leaf. B: part of shoot in ventral view. A,B: Nigeria, Jones 48/f. Colole- 
jeunea pusilla var. obtusifolia. C-E: parts of shoots. F: leaf. G: lobule. H: cells in mid-lobe. J: lobe cells to ventral margin. 
K: androecium. L: female bracts. M: immature perianth. N: mature perianth. C,D,G,H: Nigeria, Jones 48/e; E,F,J,L: Nige- 
ria, Jones 227b; K: Dem. Rep. Congo, Malaisse 607; M: Nigeria, Jones 163; N: Dem. Rep. Congo, Malaisse 2069. (A-M 


from Jones, 1954e; K,N from Vanden Berghen, 1972b). 


Usually epiphyllous, but occasionally on bark, frequent 
on herbs and low shrubs in lowland rainforest through- 
out West Africa, especially in moist ground and other 
places with high humidity, where it is often abundant. 
First described from Sao Tomé, it extends from Camer- 
oon to Guinea, throughout the Congo Basin, and east- 
wards to tropical East Africa and the East African Is- 
lands. C. obliqua is very similar to C. zenkeri in its 
general form, but may be distinguished especially by its 
smaller lobule, and also by its rather larger lobes and 
lobe cells. The distinctions between C. obliqua and C. 
cuneifolia are discussed under the latter species. 


15. Cololejeunea pusilla Steph., Hedwigia 34: 
251. 1895; Physocolea pusilla (Steph.) Steph., 
Sp. Hepat. 5: 872. 1916. 


Plants small and delicate; shoots 0.5—0.8(—1.0) 
mm wide. Stems 40-60 tm in diameter. Leaves 
nearly flat, approximate, spreading at 50—80° to 
the stem; lobes up to 0.4—0.6 mm long, oval to 
ovate or ovate-lanceolate, the base of the leaf 
rectangular or cuneate, hardly or not overlapping 


the stem, the ventral margin gently convex, the 
apex varying from acute, pointed to broadly 
rounded. Cells in mid-lobe ca. 18—20 um wide, 
mostly not more than 2 x as long as wide, at the 
margin 12-15 um wide, mostly thin-walled, tri- 
gones often lacking, but sometimes small, with 
occasional intermediate thickenings; in leaf base, 
a longitudinal band (a sub-vitta) of about 3 rows 
of rectangular cells 15S—18 um wide x 30-40(-45) 
um long (in the smaller leaves, these median cells 
ca. 22-30 um long, and less conspicuously elon- 
gate); cells bordering the lobe conically prominent 
(at least locally), sometimes with slight lenticular 
thickenings of the cuticle at the apex of the cones 
and with similar lenticular thickenings above 
some of the adjacent cells; oil bodies (in C. pusilla 
var. obtusifolia) Calypogeia-type, 14—32 per cell. 
Lobules almost always reduced to a few (4-8) 
cells, 36-55 um long x 22-40 um wide, mostly 
about 1.5 x as long as wide. Gemmae of about 20 
cells, frequently attached to some of the non- 
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Fig. 265. Cololejeunea zenkeri. A: shoot with female bracts, in ventral view. B: shoot with perianths. C,D: sterile shoots. 
E: leaf. F,G: lobules. H: distal part of reduced lobule. J: apex of lobule showing hyaline papilla. K: lobe margin near apex. 
L: androecium. M: leaf, bracts and perianth. N: perianth. P: perianth and bract. Q: cross-section of perianths. R: gemma. 
A.H,J,K,M: Cameroon, Jones 449; B,D,F,G,N-R: Burundi, Lewalle 5226; C,Q: Burundi, Lewalle 6080; E: Burundi, Le- 
walle 5228: L: Burundi, Lewalle 6257. (A,H,J,K,M from Jones, 1954e; B-G,L,N-R from Vanden Berghen, 1972a). 


marginal cells of the lobe. Autoicous. Androecia 
on long shoots or short lateral branches, bracts in 
2-4 pairs, resembling the leaves but smaller and 
more oblong. Gynoecia on short branches; bracts 
3-4 x as long as wide, lanceolate, the apex acute 
or obtuse, straight or slightly falcate, the lobule 
about 0.3 the length of the lobe, the apex shortly 
free, truncate or acute. Perianths + compressed 
when young, pyriform and terete when mature, 
0.40.6 mm long x 0.3—-0.4 mm wide, with 5 keels 
which are papillose with conical cells towards 
their apex. 

C. pusilla is one of the commonest epiphyllous liver- 
worts in lowland West Africa, frequently being present 
on herbs and shrubs in forest, often in districts which 
are climatically marginal for epiphyllous species, and 
tolerating relative dryness to a greater extent than do 
most other epiphyllous species of Cololejeunea. It oc- 
curs occasionally on bark. It is puzzlingly variable in 


some respects, and is also closely allied to C. lanceolata 
and C. cornuta, and more observations are needed to 
show how much of the variation is genetically deter- 
mined. C. pusilla was first described from the lowland 
forest of Cameroon. The type variety (var. pusilla) has 
ovate-lanceolate acute leaves, whilst C. pusilla var. 
obtusifolia E.W.Jones has oval or ovate leaves with a 
broad rounded apex. Var. obtusifolia (C. obtusifolia 
(E.W.Jones) Tixier) is the more widespread and fre- 
quent of the two varieties in West Africa, occurring 
from Cameroon to Guinea-Bissau, with var. pusilla 
much less frequent over the same range. However, the 
two varieties sometimes occur in the same districts, and 
intermediate forms occur, so that the distinction be- 
tween the two is not always clear. In East Africa, var. 
obtusifolia is widespread from Ethiopia southwards to 
Malawi (also Madagascar), whilst var. pusilla is known 
only from Rwanda. Mature perianths seem to be un- 
common, probably because the colonies do not survive 
long enough to produce them. Probably for the same 
reason, the plants sometimes appear to be dioicous, with 
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only androecia present. Leaves with saccate lobules are 
very rare except in association with androecia. The 
degree to which conically prominent cells are evident on 
the margins of the leaf also varies greatly, and they are 
usually best seen either near the leaf apex or near the 
base of the dorsal margin. In herbarium specimens, the 
cells are sometimes collapsed and the prominence is 
then not obvious. In the East African mountains, forms 
occur in which trigones and papillae are more pro- 
nounced and saccate lobes more frequent. It is not clear 
whether these should be regarded as the same species, 
and the preceding description applies only to West Afri- 
can plants. 


16. Cololejeunea zenkeri (Steph.) E.W.Jones, 
Trans. Brit. Bryol. Soc. 2: 240. 1954; Apha- 
nolejeunea zenkeri Steph., Sp. Hepat. 5: 858. 
1916. 


Plants medium-sized; shoots 1.0-1.4 mm wide. 
Stems 45-60 um in diameter. Leaves approxi- 
mate, diverging from the stem at an angle of ca. 
60°, arching away from the substratum; lobes 
0.55—0.8 x 0.4-0.55 mm, oval, base not crossing 
stem, apex obtuse, margin rather irregularly ser- 
rulate with conically protuberant cells, ventral 
margin arched, forming a shallow sinus with the 
lobule keel, or + in line with it. Cells smooth, or 
with rounded papillae variably developed, in mid- 
lobe (12—)15—23 tm wide x 18—25(—27) um long, 
trigones and intermediate thickenings small but 
sharply defined. Lobules, when well developed, 
ca. 0.35—0.5 the length of the lobe (though some- 
times reduced to a few cells), the apical tooth 
having 2 short cells with a spherical hyaline pa- 
pilla often at its base, on the proximal side or 


E. W. JONES'S LIVERWORT AND HORNWORT FLORA OF WEST AFRICA 


partly behind the base. Gemmae usually of about 
16 cells. Autoicous. Androecia of 4~7 pairs of 
bracts on leading shoots (which may continue 
vegetative growth) or on lateral branches; | an- 
theridium per bract. Gynoecia terminal; bracts as 
long as the sub-adjacent leaves, the lobules nar- 
rowly oblong, 0.5—0.65 as long as the bract. Peri- 
anths pyriform, strongly inflated, with narrow 
lateral keels at the apex only, apical part papillose 
to some extent with conically protuberant cells. 


Usually epiphyllous, occasionally occurring on bark, 
and apparently rare and montane. It was first described 
from Bipinde, Cameroon, and is also known from Mt. 
Cameroon, 1300-1600 m, from Sierra Leone (Loma 
Mountains) and from Rio Muni and Principe; elsewhere 
from East Africa and the Seychelles. C. zenkeri closely 
resembles C. obliqua in its general form, but may be 
distinguished especially by its larger lobules, and also 
by its rather smaller leaves and mid-lobe cells. Further- 
more, the perianth of C. zenkeri is more inflated, and the 
lateral keels are at most weakly developed, whilst that 
of C. obliqua is more compressed, with the lateral keels 
usually distinct. C. zenkeri also resembles C. du- 
vignaudii, from which it differs in the greater develop- 
ment of trigones and papillae in the leaf, and in the 
position of the hyaline papilla. 


C. zenkeri, C. obliqua, C. cuneifolia and C. duvignaudii 
are Closely allied species which resemble each other in 
areolation and crenulation of the leaf margin. The posi- 
tion of the hyaline papilla at the base of the apical tooth 
and its spherical shape distinguishes the first two spe- 
cies from the latter two, in which the hyaline papilla is 
pyriform and located on the apical cell of the apical 
tooth. For other discussion, see under the individual 
species. 


Cololejeunea subgen. Taeniolejeunea (Zwickel) Benedix 


Leaves oval, gently convex, little altered when dry, the ventral margin often slightly concave proxi- 
mally so that the leaf tends to be slightly falcate, often not more than ca. 0.5 mm long; lobules large, 
inflated. Lobe cells small, irregularly hexagonal, rectangular or square, 8-15 um wide, the walls mostly 
uniformly thickened, trigones small and not nodulose, sometimes lacking; each cell with a cylindrical or 
hemispherical papilla over its centre (in some species, the papillae may be reduced or obscure). Median 
cells of lobe elongate, 2-5 x as long as wide, forming a distinct vitta from the lobe base and usually 
extending 0.3—0.5 the length of the lobe. Lobe margin never with hyaline cells. 


A small, well defined subgenus, chiefly characterised by the median vitta formed of elongate cells which are usually 
sharply differentiated from the much smaller and more obscure cells of the surrounding lamina. The vitta cells are 
without papillae. In the herbarium, species of subgen. Taeniolejeunea are usually light brown in colour and com- 
pletely without gloss. They are often, but not always, epiphyllous, and tend to occur in very small colonies. They 
have doubtless been overlooked in West Africa and have often been collected only by accident, but seem to be 
widely distributed, albeit rare, in the forest zones. Some species in other subgenera of Cololejeunea sometimes have 
a very weakly-defined vitta (e.g. C. pusilla), but they are not included in the key below. 


Literature: Benedix (1953), Jones (1968b), Pécs (1975), Tixier (1979). 
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1. Apical tooth of lobule long, directed towards ventral margin of lobe; apex of free margin of lobule 


without a tooth; lobule connected to stem by a single large cell ...............:eeseeeeeeeeeees 18. C. floccosa 
1. Apical tooth short, directed towards apex or dorsal margin of lobe; distal cell of free margin of lobule 
projecting as a tooth; lobule connected to stem by 2 or more CelIS ............sceeceseseesteeseseesseseteeteeeeees 2 
2. Hyaline papilla concealed behind base of apical tooth; free margin of lobule formed of 7-12 cells. 
(Perhaps not occurring in Africa - see under C. platyneura below) .......... (C. peraffinis var. elegans) 
2. Hyaline papilla clearly visible, proximal to apical tooth; free margin of lobule formed of 4~7 long 
BRANT Wy GSES oes eee ee ee rnp Pee es eds Ato ale Sousa ace aweama ener deere scar suag ss nateai>orsie™ 3 


3. Vitta of a single row of cells, sharply defined; distal tooth of free margin of lobule very short ............ 
17. C. appressa 
3. Vitta of 1-2 rows of cells, ill-defined, with a gradual transition to small laminal cells; distal cell of 


were ewe ee eee cece cece eee eee ete e EEE EEE SESE OEE ESE ESTOS ESOS SOS OE SEED ES EOSESOSETECSEESSESSSEESESSSSESSEEEHOSSOSOSSSENSSSESESOSSSEENS 


free margin of lobule 20-30 um long, projecting as a tooth for about 0.5 its length ...........:: eee 


17. Cololejeunea appressa (A.Evans) Benedix, 
Feddes Rep., Beih. 134: 31. 1953; Leptocolea 
appressa A.Evans, Bull. Torrey Bot. Club 39: 
606. 1912. 


Plants small, strongly appressed to the substratum; 
shoots ca. 0.5-0.7 mm wide, sparingly and ir- 
regularly pinnate. Stems ca. 50 um in diameter. 
Leaves imbricate, obliquely spreading; lobes 
ovate, 0.30-0.45 mm long x 0.20-0.35 mm wide, 
the margin usually crenulate, the apex rounded, 
the dorsal margin arched towards the base. Cells 
papillose, shortly rectangular or rather square, 
thick-walled, marginal cells ca. 5 um, median 
cells 5-8 um wide x 8-10 um long, trigones in- 
distinct; vitta a sharply defined single row of usu- 
ally 4 elongate cells, each ca. 40 um long x 20 um 
wide. Lobule 0.3-0.4 the length of the lobe, ovate, 
slightly inflated, the free margin incurved, of nar- 
row cells, the apical tooth and distal tooth short, 
each formed of a single cell; hyaline papilla posi- 
tioned in the sinus between the teeth, not lying 
behind them, and therefore clearly visible in situ. 
Discoid gemmae often present on leaves, ca. 70 
um wide, of about 20-25 cells. Autoicous. An- 
droecia on short branches, of 2—3 pairs of bracts. 
Gynoecia terminal, with usually 1 innovation; 
bracts rather larger than the leaves, the margin 
crenulate and apex rounded. Perianths obcordate, 
flattened, the ventral keels low and rounded; ros- 
trum small. 


Epiphyllous. In West Africa, known only from Sierra 
Leone (Giema) and Ivory Coast (Forét du Banco), and 
elsewhere in Africa from D.R. Congo, Kenya, Malawi, 
Tanzania and Uganda. It is distinct in its sharply defined 
vitta, and hyaline papilla clearly visible in situ. 


18. Cololejeunea floccosa (Lehm. et Lindenb.) 
Schiffn., Conspectus Hep. Archip. Ind.: 243. 
1898; Jungermannia floccosa Lehm. et Lin- 
denb. in Lehmann, Nov. Min. Cogn. Stirp. 


Peper eeeerereerrrerr irre eee ieee eee, 


19. aff. C. platyneura 


Pugillus 5: 26. 1833. 

Plants small. Leaves 15-18 um wide x 30 um 
long; lobes oblong-elliptical, ca. 0.45 mm long x 
0.28 mm wide, the base arching across the stem, 
the apex broadly rounded. Vitta to 5 cells long, in 
a single row proximally, expanding to 2-3 rows 
distally, the cells ca. 12-15 um wide. Lobule 
about 0.3 the length of the lobe; apical tooth of 
lobule formed of 2 cells, the proximal cell ca. 15 
x 15 um, with the hyaline papilla on its side, lying 
against the free margin, the distal (terminal) cell 
20-25 um long, acute, directed towards and 
sometimes touching the ventral margin of the 
lobe; base of lobule formed by a very large cell 
ca. 30 x 15-18 pm, which is attached to the stem. 
Hyaline papilla elongate, on proximal cell of api- 
cal tooth. 


Epiphyllous. Known in Africa from one collection from 
Sierra Leone (Gola Hills Forest), one from Ivory Coast. 
and one from Madagascar. It differs somewhat in di- 
mensions from those given by Benedix (1953) for In- 
domalaysian specimens, but the highly characteristic 
apical tooth and basal cell of the lobule justify African 
plants being considered the same species. 


19. Cololejeunea aff. platyneura (Spruce) 
A.Evans, Mem. Torrey Bot. Club 8: 172. 
1902; Lejeunea platyneura Spruce, Trans. 
Proc. Bot. Soc. Edinburgh 15: 299. 1884. 

Physocolea vittata Steph., Sp. Hepat. 5: 873. 1916, p.p. 

Cololejeunea bichiana Tixier, Ann. Hist. Nat. Mus. Hun- 
gar. 66: 94. 1974. 


Cololejeunea usambarica E.W.Jones, J. Bryol. 14: 495. 
1987. 


Plants small; shoots 0.4-0.6 mm wide. Stems 40— 
50 um in diameter. Leaf lobes gently convex, 
decurved, ovate, usually slightly falcate, 0.25— 
0.32 mm long x 0.15-0.18 mm wide. Cells in 
mid-lobe 12-15 um wide x 20 um long, marginal 
cells ca. 10 x 10 ym, each cell capped by a papilla 
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Fig. 266. Cololejeunea appressa. A: leaf showing vitta. B: apex of lobe showing position of hyaline papilla. 


A,B: 


Uganda, Jones 566. Cololejeunea floccosa. C: leaf showing vitta. D: base of lobule showing large basal cell. E: apex of 
lobule showing position of hyaline papilla. C-E: Sierra Leone, Marshall 24. aff. Cololejeunea platyneura. F: leaf show- 
ing vitta. G: apex of lobule. F,G: Guinea, Lisowski, 1962. Cololejeunea platyneura. H: shoot in dorsal view. J: shoot in 
ventral view. K,L: lobules and lobe cells. M: lobule. N: margin of lobe apex. H,J: Tanzania, Pécs & Harris 6130/0; K: 
Pocs & Lung’wecha 6874/AG; L-N: Tanzania, P.Joshi, 1903 (Hb. Levier 4530) (type). (A-G from Jones, 1968b; H-N 


from Pécs, 1975). 


34 um long; vitta 34 cells long, in 1-2 rows but 
not sharply defined, and bordered by + elongate 
papillose cells that are intermediate in size be- 
tween the cells of the vitta and those in the pe- 
ripheral parts of the lamina; cells of vitta 8-10 um 
wide x 25-35 pm long, without a papilla, small 
trigones present near the vitta, absent in the pe- 
ripheral cells. Lobule 0.4—0.5 the length of the 
lobe, gently and uniformly inflated, the free mar- 
gin incurved, of 4—5 narrow thin-walled cells ca. 7 
um wide x 15-30 um long, the distal cell 20-30 


um long, projecting for 0.5 its length as an acute 
tooth, the apical tooth of 2 cells, blunt, directed 
obliquely towards the dorsal margin of the lobe so 
that it usually overlaps with the distal tooth, 
though the 2 teeth do not cross each other; a nar- 
row sinus enclosed between the 2 teeth; keel gen- 
tly arched, usually with some papillae distally. 
Discoid gemmae on leaves, of ca. 20 cells. Proba- 
bly monoicous. Perianths pyriform, plane dor- 
sally, ventrally inflated, the cells papillose (as in 
the leaves). 
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The above description is made from West African 
plants, of which only three minute collections are 
known: Nigeria (Okomu Forest Reserve), on bark; Si- 
erra Leone (Lake Sonfon), epiphyllous; Guinea (forest 
above Zoubrouma, Massif du Ziama), on Plagiochila 
neckeroidea. This is the plant which was reported as C. 
peraffinis var. elegans by Jones (1968, 1985b) and 
Jones & Harrington (1983). Pécs had also recorded C. 
peraffinis var. elegans from Tanzania, but later found 
that the Tanzanian plants were C. usambarica (= C. 
platyneura), which differs from C. peraffinis var. ele- 
gans by the characters given in the key, leaving it 
doubtful whether the latter taxon occurs in Africa. The 
West African specimens resemble C. usambarica (as 
described by Pécs, 1975), rather than C. peraffinis var. 


elegans, in the rather ill-defined vitta which is barely 
detectable on the most depauperate shoots, and also in 
the free margin of the lobule. On the other hand, in 
typical Tanzanian specimens of C. usambarica, the 
apical tooth and the proximal tooth of the free margin 
do not meet, even if they converge, and they leave an 
open sinus in which the hyaline papilla can clearly be 
seen between them. In this respect the West African 
plants come nearer to C. peraffinis var. elegans, though 
the two teeth do not cross each other to the extent illus- 
trated by Pécs (1975) and Benedix (1953). Unfortu- 
nately in the very scanty material at my disposal I have 
not been able to ascertain the position of the hyaline 
papilla in the West African specimens, and they are 
placed under C. platyneura for the time being. 


Cololejeunea subgen. Pedinolejeunea P.C.Chen et P.C.Wu 


Leaves oval, ovate or obovate, apex rounded (or if somewhat pointed, not acute), imbricate, flat, closely 
appressed to the substrate, unaltered when dry; when normally developed, with a border or apical group 
of thin-walled, empty hyaline cells. Outer walls of the cells of the leaf flat, without any lenticular thick- 
ening; cuticle often minutely punctate, not papillose; trigones usually absent or slight, occasionally 
moderate, with small, bead-like intermediate thickening sometimes present. Perianths obcordate or obo- 
vate, strongly compressed, the rostrum absent, or very short, conic. 


Usually epiphyllous, but frequently also on smooth bark, and some species also on rock in well illuminated places. 
Although usually relatively large, with shoots 1.5—2.0 mm wide, the plants are very inconspicuous and easily over- 
looked as they form only small patches and are so flat, with the hyaline cells closely adhering to the substrate and 
blurring the outline of the leaf. Two or more species frequently grow together. Some of the characters that must be 
used for defining the species are puzzlingly variable. Consequently many species of doubtful value have been de- 
scribed, and they still require critical study. 
There are two main types of lobule: 

(a) ‘saccate’— the normal form in many Cololejeunea spp. — with a proportionately long keel and free margin, 
the latter having an apical tooth with an associated hyaline papilla. 

(b) ‘lingulate’— taking the form of a flat lamina attached to the base of the lobe by a short keel, with the hyaline 
papilla at or near the apex of the lamina. 
Some plants, and some species, bear only one type of lobule, but others are capable of forming both saccate and 
lingulate lobules on the same plant or even on the same shoot, together with intermediate forms. In such cases the 
intermediate forms often resemble male bracts, which, seemingly, have not necessarily borne antheridia. 


There are two main types of hyaline margin: 

(a) the end walls of the outer row of cells straight, so that the margin is entire; cells relatively short (1.5—2.5 x as 
long as wide) and in two or more rows, at least around the apex of the lobe. 

(b) the outer ends of the hyaline cells convex, and often free from each other, sometimes projecting like the 
fingers of a glove, rendering the margin crenulate or fimbriate; cells tending to be longer (2.54 x as long as 
wide) and usually in one row. 

The hyaline border may vary greatly in both its width and extent; it often extends as a single line of cells along the 
dorsal margin right to the base of the leaf, but its extension along the ventral margin towards the lobule is an im- 
portant specific character. Hyaline borders are widest and most extensive on female bracts and on leaves close to a 
gynoecium. Marginal cells of lobules, and even of perianths, are sometimes hyaline. When a detached wet leaf lying 
on a glass slip is allowed to dry, the hyaline cells often become firmly attached to the glass. 

The position of antheridia is very variable, and it is uncertain how much importance should be attached to this char- 
acter. They may be borne in the axils of unmodified leaves, in the axils of female bracts, or in male bracts with re- 
duced lobes, the male bracts being either on main stems or forming specialised androecia on short lateral branches. 
The antheridia disappear quickly and completely after dehiscence and can therefore often be found only on young 
shoots. Most species are monoicous, though some have been described as dioicous. 


Literature: Jones (1953a, 1957a), Perold (1992a), Tixier (1985), Vanden Berghen (1972a, 1972b, 1978). 
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. Hyaline border of leaf crenulate or fimbriate, the cells in (usually) 1 row around leaf, or in an apical 


group; lobule saccate or reduced 


. Hyaline border of leaf entire, the cells often in 2-3(-4) rows around apex of the leaf; lobule saccate 


or ligulate 


. Fimbriate hyaline cells sharply confined to a group at leaf apex, sometimes very few, or even absent 


in some leaves; leaves to 0.7 mm long, usually narrowed to apex (sometimes also a narrow line of 
hyaline cells extending along part of dorsal margin of leaf) 22. C. cardiocarpa 


eee eee eee eer eee reer 


. Hyaline cells crenulate or fimbriate, not confined to a group at leaf apex; hyaline border around apex 


of leaf merging gradually to a row of hyaline cells along dorsal and ventral borders; leaves mostly 


O:7-1 Aion long apex rounded) .<224. 200 Ue... ee. ee, ee, Le ee 3 
3. Lobules with 1 prominent tooth; leaf border crenulate .........0......c.ceccccceseccecececeeccceesscecesaeee (C. cristata) 
3. Lobulesiwith2 prominent tcetii; leat DOrden mimniDmale cee treet een ane mete ee eee, eee 4 


Lobes of well developed leaves ca. 0.7—0.9 mm long x 0.40—-0.55 mm wide; hyaline cells to 40 um 
long around lobe apex; hyaline cells on ventral margin of lobe ceasing 4-6 cells before keel 
snbslinedeasnonwaattenagssveande cccttevedentndsscuaben Seeaterts eA eek eeute REIN cae Mite ce craeeere, Ogee 6c s eae 20. C. africana 

Lobes of well developed leaves ca. 0.9-1.2 mm long x 0.65—-0.85 mm wide; hyaline cells 50-100 um 
long around lobe apex; hyaline cells on ventral margin of lobe ceasing 8—9 cells before keel 

26. C. occidentalis 


RRR Ree EERE RHEE EEE EEE EEE EERE TEESE EEE SEES EEE ESE E EEE ESE HESS EEE EEE EEE EE EEE EEE EEE EE EEE EE EEE EEE ESEEEHEE EEE EER EEEEE 


5. Lobules all saccate (or reduced), apex truncate, with well-marked apical tooth 2-3 cells long........... 6 
5. Some or all of the lobules ligulate, with rounded apex and no well-marked apical tooth ................... 7 
6. Hyaline border of lobe extending along ventral margin to keel or very nearly so; hyaline papilla large, 


~— 


oo 


Sa 


20. Cololejeunea africana (Steph.) R.M.Schust., 


clavate, conspicuous, on proximal side of distal tooth; lobule with distal and apical teeth both 
prominent 24. C. leloutrei 


PRR eee eRe Ee EEE EEE HEHEHE EHH HEHEHE HHO EEE EEE E EEE HEHEHE HEHE EEE EEE E EEE EEE H EEE EEEEEEEE EEE EEE EEE EES 


. Hyaline border of lobe not reaching keel; hyaline papilla lying behind and on distal side of base of 


apical tooth; a third tooth or projection present between apical tooth and keel .. (C. distalopapillata) 


. Leaves ovate, narrowed to rounded apex; hyaline cells in group at apex, not extending along ventral 


margin, and separated by sharp constriction from any narrow hyaline cells which may border dorsal 
margin 25. C. nigerica 
Leaves oval, apex broadly rounded; hyaline cells around apex merging gradually into border of hya- 
line cells along dorsal and ventral margins 


PRR Ree eee EERE ERE HO THEE EEE E EH EE EERE EEE HEHE EEE EEE EEEE SHEE EEE EEE S SHEE EEE EE EEE DEES ERE E EEE HEE EEEE HERES 


. Lobule broad, 8—15 cells wide in middle, usually contracted to base; hyaline border of lobe on ventral 


margin ceasing ca. 10—18 cells from Keel .................sssssssessesesescesseesseeceseeseesensesee, 232 C. himalayensis 
Lobule narrow, 2-7 cells wide in middle, widest at base; hyaline border of lobe on ventral margin 
ceasing (2—)4-8 cells from keel 21. C. bolombensis 


eee eee eee eee eee eee eee cere eee eee eee eee Teer eC Cee Tere eee ere eee ee eee ee eee ee 


shallow sinus with the ventral margin of the lobe, 
apical tooth prominent, of 1-2 cells, with a hya- 
line papilla 15—17 um long at the base of the api- 
cal cell, proximal tooth prominent, 1—2-celled. 
Gemmae discoid, on leaf lobes. Autoicous. An- 
droecia on short lateral branches or terminal on 


Beih. Nova Hedwigia 9: 173. 1963; Physoco- 
lea africana Steph., Sp. Hepat. 5: 867. 1916; 
Leptocolea africana (Steph.) E.W.Jones, 
Trans. Brit. Bryol. Soc. 2: 148. 1953. 


Plants small; shoots 1.0-1.5 mm. Leaves flat, 
appressed to the substrate; lobes, when well de- 
veloped, ca. 0.7-0.9 mm long x 0.4—-0.55 mm 
wide, bordered by hyaline cells; the hyaline cells 
elongate, to 40 um long around lobe apex, mostly 
in 1 row, each cell + free at its apex (therefore the 
border deeply crenulate or fimbriate). Hyaline 
border on ventral margin of lobe ceasing abruptly 
ca. 4-6 cells from the keel (i.e. from the junction 
with the lobule). Chlorophyllose cells in mid-lobe 
+ isodiametric, ca. 19-27 um; oil bodies rough 
Jungermannia-type, 4-8 per cell. Lobules ca. 0.25 
mm long Xx 0.17 mm wide, keel arched, forming a 


long shoots, of ca. 3 pairs of bracts; 2 antheridia 
per bract. Gynoecia with a single innovation; 
bracts shorter and narrower than the adjacent 
leaves, with a hyaline border. Perianths not 
known. 


Epiphyllous. An apparently rare species, known in West 
Africa only from Cameroon (Jonje, Dusén 431 p.p.), 
Sierra Leone (Freetown Peninsula) and Sao Tomé (coll. 
A. Moller, 1889). There are also records from Kenya 
and Tanzania. C. africana is one of a complex of closely 
related African species, which includes C. cristata 
(Steph.) R.M.Schust., C. cuneata (Lehm. et Lindenb.) 
Herzog. and C. occidentalis. Species of the complex 
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were described in Jones (1953a), but because only few 
and small collections were available, his treatment was 
tentative, and C. occidentalis (as C. cristata var. occi- 
dentalis) was not fully described. Subsequently, Vanden 
Berghen (1978) provided a full description of C. occi- 
dentalis, and described its differentiation from C. afri- 
cana. Vanden Berghen’s concept of the two species is 
followed in the present treatment, the main differentiat- 
ing characters given in the key to species above. 

C. cristata and C. cuneata differ from C. africana 
and C. occidentalis in having only one prominent tooth 
on the apical margin of the lobule, the junction with the 
free margin marked only by an angle, or at most by a 
blunt 1-celled tooth. Neither species is known from 
West Africa. 


21. Cololejeunea bolombensis (Steph.) Vanden 
Berghen, Bull. Jard. Bot. Nat. Belgique 42: 
475. 1972; Physocolea bolombensis Steph., 
Sp. Hepat. 5: 868. 1916; Leptocolea bolom- 
bensis (Steph.) E.W.Jones, Trans. Brit. Bryol. 
Soc. 27 laa, 1953: 

Leptocolea auriculata E.W.Jones, Trans. Brit. Bryol. Soc. 
2: 152. 1953, perhaps synonymous. 

Lejeunea adhaesiva Mitt., J. Linn. Soc., Bot. 22: 325. 1887, 
perhaps synonymous. 


Plants usually pale green, sometimes tinged light 
brown; shoots to 1.8 mm wide, forming intricate 
patches a few mm across. Leaves oval or obovate, 
broadly rounded or narrow, (0.5—)0.7—1.1 mm 
long x (0.4—)0.5-0.8 mm wide, the apex broadly 
rounded, the dorsal base crossing the stem, the 
ventral margin convex or nearly straight. Hyaline 
border entire, 2—-3(—4) cells wide around the apex 
of the lobe, merging into a border of a single row 
of cells along the dorsal margin to the base, where 
it is sometimes widened into a broader scarious 
area; on the ventral margin hyaline border ceas- 
ing, often abruptly, (2—)4-8 chlorophyllose cells 
from the keel, or sometimes extending to it; hya- 
line cells 10—12(—15) um wide x (10—)18—30 um 
long. Chlorophyllose cells of lobe near apex (12- 
)15-20 um wide x 15—18(—20) um long, in mid- 
lobe (18—-)20—30(-35) um wide x (22—)24—-30(— 
40) um long, at the base of the lobe to 22-30 um 
wide x 24-70 um long; the walls thin, almost 
uniformly thickened, though sometimes, espe- 
cially near the base of the lobe, with small tri- 
gones and often minute bead-like intermediate 
thickenings; cuticle papillose, usually faintly, but 
sometimes conspicuously so. Lobules narrow, 
lingulate, 2—7 cells wide in middle, 0.20—0.35 mm 
long, widest at base, tapering towards the apex, 
sometimes with a coarse tooth near the middle of 
its proximal margin; hyaline papilla large, at or 
near the apex (on the broader lobules, the papilla 
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in a notch at the apex), sometimes another hyaline 
papilla near the middle of the proximal margin, 
and a third papilla forming the stylus at its base; 
marginal cells of the lobule, especially on the 
distal margin, thin-walled and sometimes tending 
to be scarious. Autoicous or paroicous. Antheridia 
in groups of 1~3 in the axils of the lobules of fe- 
male bracts, the leaves of innovations, or the 
leaves immediately below a gynoecium, usually 
occurring only in very young shoots. Gynoecia 
with | innovation, which is again quickly fertile; 
bracts differing from sterile leaves only in the 
tendency to have a wider hyaline margin and a 
wider lobule (to 10 cells wide). Perianths com- 
pressed, pyriform, 0.5—0.6 mm long, a little longer 
than wide or a little wider than long, the margins 
sharp, but without dorsal or ventral keels; rostrum 
conical, very short and wide, often almost absent. 


Epiphyllous. In West Africa, C. bolombensis is widely 
distributed from Cameroon to Guinea, extending east- 
wards to the Congo Basin and East Africa as far south 
as Zimbabwe, and in Madagascar and the Comoro Is- 
lands. It is predominantly lowland in West Africa, but 
ascends to 2000 m in East Africa. The plants that I 
named Leptocolea auriculata (= Cololejeunea auricu- 
lata (E.W.Jones) R.M.Schust.), from Cameroon and 
Nigeria, were closely associated with C. bolombensis. 
They seemed to differ in being more slender, and espe- 
cially in having a strongly arched ventral margin which 
was contracted at the keel so as to make a slight auricle, 
and a narrow lobule which was distally inserted within 
the margin of the lobule, rather than on the margin of 
the lobule (i.e. the keel was somewhat winged distally). 
However, further investigation has shown the great 
variability of C. bolombensis, and in particular, leaves 
of slender branches sometimes showing this slight 
winging of the keel. C. auriculata should, then, perhaps 
be treated as a synonym of C. bolombensis. 


The closely related Cololejeunea adhaesiva (Mitt.) 
R.M.Schust., recorded only from Tanzania, should 
probably also be included in C. bolombensis. The chief 
difference in the type specimen of C. adhaesiva seems 
to be the presence of well differentiated male bracts 
with reduced lobes and saccate lobules immediately 
below gynoecia and also on short lateral shoots forming 
separate androecia; also in the frequent presence of 
some leaves with saccate lobules. Further studies are 
needed into the relationships between these taxa. 

Some recent authorities (e.g. Zhu & So, 2000) treat 
C. bolombensis as a synonym of C. lanciloba Steph., the 
latter species being widespread also in Asia, and ex- 
tending to Australia and Oceania. 


22. Cololejeunea cardiocarpa (Mont.) A.Evans, 
Mem. Torrey Bot. Club 29: 172. 1902; Le- 
jeunea cardiocarpa Mont., in R. de la Sagra, 
Hist. Phys. Cuba 9 (Bot. Pl. Cell.): 476. 1842; 
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0.5 mm (D,E) 


Fig. 267. Cololejeunea bolombensis. A,B: sterile shoots in ventral view. C: shoot with perianth. D,E: leaves. F: marginal 
hyaline cells of lobe. G: lobe cells showing papillose cuticle. H: lobule and ventral marginal cells of lobe. J-N: lobules from 
different leaves. P: gemma. Q: androecium showing antheridia. A,M,N: Burundi, Lewalle 4488; B,H: Dem. Rep. Congo, 
Malaisse 2051; C,J,P: Burundi, Malaisse 196; D,E,K,L: Dem. Rep. Congo, Laurent 503 (type); F,G: Zimbabwe, Vanden 
Berghen 868; Q: Burundi, Lewalle 5571. (A,C,J,M,N,P from Vanden Berghen, 1972a; B,H from Vanden Berghen, 1972b, 
D,E,K,L from Jones, 1953a; F,G from Vanden Berghen, 1978). 


Leptocolea_cardiocarpa (Mont.) A.Evans, mm wide, the base broadly rounded and crossing 


Bull. Torrey Bot. Club 29: 175. 1902. the stem, the apex variable but characteristically 
Leptocolea cristata var. lanciloba §.W.Arnell, Hepaticae of — narrow. Hyaline cells very variable: typically a 
South Africa: 176. 1963. sharply defined fimbriate group of 2-12 cells at 


Shoots 0.5—0.9 mm wide. Stems 60 um in diame- the apex of the leaf, sometimes also a line of 
ter. Leaves + ovate, 0.4-0.7 mm long x 0.25—-0.45 quadrate hyaline cells extending towards the dor- 
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Fig. 268. Cololejeunea cardiocarpa. A,B: leaves, with apices from other leaves inset. C: dorsal margin and apical part of 
lobe. D: lobule. E: lobe apex. F: young paroicous inflorescence. G: perianth. H: apical half of perianth with some hyaline 


apical cells. J: gemma. 
(from Vanden Berghen, 1972a). 


sal base. Chlorophyllose cells in mid-lobe ca. 15- 
20 um wide x 16-21 um long, with or without 
trigones. Lobules, when well developed, inflated, 
to 0.4 the length of the lobes (but often reduced), 
free margin + inrolled so that it is not readily visi- 
ble and the distal angle obscured; apical tooth of 2 
cells, with a small spherical hyaline papilla ental 
at the base of the tooth on its proximal side. 
Monoicous: all the fertile African specimens that I 
have seen are paroicous. Female bracts resem- 
bling the leaves but with the lobule saccate 
proximally and ligulate distally; the hyaline bor- 
der usually more extensive than on the leaves. 
Perianths compressed, pyriform, 0.4-0.5 mm long 
x 0.35-0.45 mm wide, dorsally plane, with or 
without a low median keel, ventrally with 2 long 
keels. 


On bark or epiphyllous, in very small colonies, recorded 
chiefly from montane forest in districts with a strong 
dry season, at altitudes ranging from 700-1900 m., but 
found as low as 250 m. Apparently rare in West Africa, 
and recorded only from Cameroon, and uncertainly 
from Sierra Leone. It seems to be more widespread, 
though local, in central, eastern and southern Africa. 
The Sierra Leone collection (near Freetown, Jones, s.n.) 
was more probably of depauperate C. nigerica, which 
resembles C. cardiocarpa in the shape of the leaf and 
the presence of a sharply defined group of hyaline cells 
at the apex of the leaf. But when well developed, C. 
nigerica is readily distinguished by these cells being in 
more than one row and forming a + entire (not fimbri- 
ate) margin, by its greater size, and by its lobule. In both 


All Burundi: Lewalle 5336 (A,B,F,H); Taton 748 (C,D,E); Lewalle 5229 (G); Lewalle 6253 (J). 


species, however, the hyaline cells and the lobule may 
be obsolete on some or all of the leaves of a shoot. 


23. Cololejeunea himalayensis (Pandé et Misra) 
R.M.Schust., Beih. Nova Hedwigia 9: 177. 
1963; Leptocolea himalayensis Pandé et 
Misra, Proc. Nat. Acad. Sci. India 13: 17. 
1943; Pedinolejeunea himalayensis (Pandé et 
Misra) P.C.Chen et P.C.Wu, Acta Phytotax. 
Sinica 9(3): 226. 1964. 


Shoots pale brown, very closely appressed to the 
substrate, 1.0-1.6 mm wide. Stems 80-90 um in 
diameter. Leaves imbricate, oval or ovate, 0.7—1.0 
mm long x 0.6-1.0 mm wide, the dorsal base 
broadly rounded and crossing the stem (but not 
widely), the apex broadly rounded. Hyaline border 
entire, 2—3 cell rows wide around lobe apex, 
gradually narrowed to a single row on dorsal mar- 
gin, extending nearly to stem, but ceasing on the 
ventral margin, sometimes quite abruptly, about 
10-18 chlorophyllose cells from the keel. Chloro- 
phyllose cells in mid-lobe 20-24 um wide x 24— 
30 um long, grading to 24-28 um wide x 30-45 
um long at the base; the walls only slightly but 
uniformly thickened, trigones usually absent (oc- 
casionally small), a few intermediate thickenings 
occasionally present; cuticle usually smooth. Lob- 
ules narrow, 8—15 cells wide in the middle, vari- 
able in shape (ovate, obovate, ovate-lanceolate, 
ovate-triangular), often distinctly narrowed to the 
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Fig. 269. Cololejeunea himalayensis. A: sterile shoot in ventral view. B,C: shoots with androecia. D,E: shoots with female 
inflorescence. F: leaf. G: hyaline cells around lobe apex. H-L: lobules from different leaves. M: perianth. A,E,F,L: Dem. 
Rep. Congo, Malaisse 308; B,H: Burundi, Lewalle 5271; C,G,M: Burundi, Lewalle 5336; D: Burundi, Lewalle 5337; J,K: 
Uganda, Jones 609. (A,E,F,L from Vanden Berghen, 1972b; B-D,G,H,M from Vanden Berghen, 1972a; J,K from Jones, 


1957a). 


keel (Fig. 269J,K), the apex obtuse; hyaline pa- 
pilla in a notch at the apex. Gemmae on leaf lobes, 
of about 20 cells. Autoicous. Androecia either on 
short lateral branches, or on long shoots on which 
the bracts resemble the leaves except in having 
lobules that are somewhat expanded and saccate 
proximally (thus not showing the ‘neck’ which is 
characteristic of the leaves). Perianths com- 
pressed, pyriform, + immersed in the bracts. 


On bark (sometimes in the crowns of trees) or on hard 
rock, especially in dry stream channels, forming very 
small colonies. It is very inconspicuous in the field, and 
in West Africa, has so far been recorded only from Ni- 
geria (frequent around the kurmis of northern Nigeria) 
and Rio Muni; elsewhere in Africa from a few scattered 
locations in East Africa, and in the Comoro and Sey- 


chelles Islands. C. himalayensis is allied to C. bolom- 
bensis and C. nigerica, differing in the form of the lob- 
ule and the extent of the marginal hyaline cells. How- 
ever, in C. nigerica, the apical hyaline cells are abruptly 
constricted on the dorsal Jeaf margin, and in C. bolom- 
bensis, they extend further along the ventral margin. 

C. himalayensis is very similar to C. latilobula 
(Herzog) Tixier, a species which extends to Taiwan and 
Japan. I had tentatively named the collections that I had 
made in 1955 as C. latilobula, but rejected this in favour 
of C. himalayensis. Tixier (1985) treated C. himalayen- 
sis as a synonym of C. latilobula. 


24. Cololejeunea leloutrei (E.W.Jones) 
R.M.Schust., Beih. Nova Hedwigia 9: 173. 
1963; Leptocolea leloutrei E.W.Jones, Trans. 
Brit. Bryol. Soc. 2: 146. 1953. 
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Fig. 270. Cololejeunea leloutrei. A: shoot with perianths, in ventral view. B: leaf. C: hyaline border at lobe apex. D: part of 
hyaline border on dorsal lobe margin. E: lobule showing position of hyaline papilla, and ventral hyaline border reaching 
keel. F,G: lobule teeth (hyaline papilla added to F). H: reduced lobule. J: gemma. A,E,J: Sao Tomé, Monod 12223; B-D,F- 
H: Madagascar, Corbiére 122 p.p. (A,E,J from Vanden Berghen, 1960a), as Leptocolea leloutrei; B-D,F-H from Jones, 
1953a), as Leptocolea leloutrei). Cololejeunea distalopapillata. K: shoot with perianths. L: leaf showing extent of hyaline 
border. M: leaf apex. N: lobule. P,Q: apices of lobules, showing distal position of hyaline papilla. K,N,Q: Tanzania, Jones 
645; L,M,P: Tanzania, Jones 673. (K-Q from Jones, 1957a, as Leptocolea distalopapillata). 


Shoots strongly complanate, 1.0-1.5 mm wide, 
irregularly branched. Stems 60-70 um in diame- 
ter. Leaves flat, obovate, imbricate, 0.7—1.1 mm 
long x 0.45—0.80 mm wide, the apex broadly 
rounded, the dorsal base crossing and concealing 
the stem, the margin entire or very weakly crenu- 
late with slightly protuberant hyaline cell end- 
walls. Hyaline cells 10-15 um wide x 12-24 um 
long, forming a border 1-3 cells wide around 
most of the lobe; on dorsal margin gradually nar- 
rowing and extending to keel, or within 2-3 cells 
of it, on ventral margin extending to keel. Chloro- 
phyllose cells 10-20 um wide near the lobe apex, 
increasing gradually to ca. 20 um wide x 20-30 
um long towards the base, the walls slightly and 
nearly equally thickened, with small or medium- 


sized trigones and a few intermediate thickenings, 
occasionally with two intermediate thickenings 
per wall; oil bodies Calypogeia-type, 5—20 per 
cell. Lobules compressed, when well developed 
about 0.35 the length of the lobes, gently convex 
and forming a wide sinus with the convex ventral 
margin of the lobe, occasionally flat, triangular; 
lobule apex with a straight or decurved spiniform 
median apical tooth frequently 2 cells long; the 
tooth distal to the apical tooth also prominent; 
hyaline papilla conspicuous, narrowly clavate, 
25-30 um long, towards or at the base of the api- 
cal tooth on its proximal side, lying against the 
apical margin of the lobule; stylus a single-celled, 
quickly evanescent papilla at the base of the lob- 
ule. Discoid gemmae on leaf lobes, large, of about 
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Fig. 271. Cololejeunea nigerica. A: shoot with androecium and perianths, in ventral view. B-D: leaves. E-H: lobules 
showing various degrees of reduction. A-H: Nigeria, Jones 70 or 145. (from Jones, 1953a). 


40-50 cells. Autoicous. Androecia on short lateral 
branches or intercalary on long shoots, of 3—12 
pairs of bracts, 2 antheridia per bract. Gynoecia on 
short lateral shoots, with a single innovation 
which is often itself quickly fertile; bracts obo- 
vate, resembling the leaves in size but with a 
wider hyaline border and with ligulate lobules 
which are often partly bordered with hyaline cells. 
Perianths compressed, triangular-obcordate or 
pyriform, occasionally bordered with a few hya- 
line cells around the apex; dorsal and ventral keels 
absent. 


Epiphyllous and epiphytic. Widely distributed, espe- 
cially in the crowns of trees and on shrubs in open 
places in montane forest, forming small colonies closely 
attached to leaves or on the smooth bark of twigs. In 
West Africa, known from Cameroon, Ghana, Sierra 
Leone, Rio Muni and Sao Tomé, and fairly widespread 
in tropical East Africa. C. leloutrei is variable, and a 
member of a complex of closely allied taxa, including 
several named subtaxa of C. leloutrei itself, which differ 
from each other chiefly in details of the hyaline border 
and lobule. Most of them are known only from a few 
small collections and require critical study of more 
copious material to confirm their relationships. 

C. distalopapillata, known from East Africa, is 
similar to C. leloutrei, but differs in the position of the 


hyaline papilla (ental on the distal side of the apical 
tooth of the lobule), and in the hyaline border on the 
ventral margin of the lobe not reaching the keel [Figs 
252 K-Q]. 


a. Cololejeunea nigerica (E.W.Jones) 
R.M.Schust., Beih. Nova Hedwigia 9: 177. 
1963; Leptocolea nigerica E.W.Jones, Trans. 


Brit. Bryol. Soc. 2: 150. 1953. 


Shoots 1.4—1.8 mm wide. Stems 60 um in diame- 
ter. Leaves imbricate, oval or ovate, 0.7—1.1 mm 
long x 0.45—0.70 mm wide, the dorsal base widely 
crossing the stem and somewhat auriculate, the 
apex usually somewhat narrowed. Hyaline cells 
10-20 um long, in 2—3 rows at the apex of the 
lobe, in a sharply defined group ending abruptly at 
the distal end of the ventral margin, and on the 
dorsal margin either ending similarly abruptly, or 
sometimes extending with or without interruption 
as a single narrow line; the apical group some- 
times reduced to only 4-6 cells. Chlorophyllose 
cells in mid-lobe ca. 20-24 um wide x 30 um 
long, grading to 15 um wide x 15-20 um long 
near the apex of the lobe, and 24 um wide x 30— 
45 um long at the base, trigones variable, absent 
or distinct, small to medium-sized, intermediate 
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Fig. 272. Cololejeunea occidentalis. A: shoot, with leaves showing extent of hyaline cells on ventral lobe margin. B,C: 
fimbriate hyaline cells. D-F: apical margin of lobule showing two prominent teeth and positions of hyaline papilla. Colo- 
lejeunea africana. G: leaf, showing extent of hyaline cells on ventral lobe margin. A-F: Zimbabwe, Vanden Berghen 712. 
(A from Jones, 1953a, as Leptocolea cristata var. occidentalis, A-F from Vanden Berghen, 1978; G drawn by 


M.J.Wigginton). 


thickenings occasional. Lobules usually taking the 
form of a lingulate lamina diverging slightly from 
the stem, up to 8-9 cells wide proximally, 2—6(—7) 
cells wide distally, often narrowed abruptly at a 
blunt or sharp tooth half way along the proximal 
margin to the narrower distal portion (occasion- 
ally the tooth is so strong that the lobule is almost 
bifid), apical marginal cells sometimes + hyaline; 
stylus in the form of an evanescent papilla. Gem- 
mae of about 24 cells, borne on both surfaces of 
the leaf. Autoicous. Androecia on short lateral 
branches or on long shoots (where they differ little 
from normal leaves except in the lobule being + 
saccate at the base), of 2-4 pairs of bracts, 2(—3) 
antheridia per bract; both forms of inflorescence 
may be present on the same plant. Female bracts 
resembling the leaves but tending to have larger 
lobules and broader hyaline borders. Perianths 
scarcely emergent beyond the bracts, compressed, 
broadly obcordate or subcircular, 0.60—-0.75 mm 
long and nearly as wide or a little wider, dorsally 
plane, without or with a short, low, median keel, 
ventrally slightly inflated in the middle, but 
scarcely keeled; apical margin with a few hyaline 
cells. 


In small colonies, epiphyllous on the leaves of vascular 
plants, and on twigs and small branches of trees and 
shrubs in open places, often in the crowns of large trees 
or on cocoa, citrus and other plantation trees. Widely 
distributed and frequent in many districts throughout the 
lowland forest area of West Africa, from Cameroon to 


Sierra Leone; rare in East Africa (Uganda, Tanzania and 
eastern Zaire). In much of West Africa it is the com- 
monest species of subgen. Pedinolejeunea. C. nigerica 
varies considerably in the development of the hyaline 
border, which is occasionally almost absent on some 
leaves. The lobule also varies, and exceptionally some, 
or even a majority, of the lobules are + saccate. It is not 
clear to what extent such lobules should be regarded as 
former or potential male bracts, but they are certainly 
sometimes associated with antheridia. 


26. Cololejeunea occidentalis (E.W.Jones) Van- 
den Berghen, Rev. Bryol. Lichénol. 44: 449. 
1978; Leptocolea cristata var. occidentalis 
E.W.Jones, Trans. Brit. Bryol. Soc. 2: 149. 
1953. 


Plants pale green, forming patches closely ap- 
pressed to substrate; shoots (1.5—)1.8—2.0(-2.1) 
mm wide. Stems 70—100(—100) um in diameter; 
branching irregular. Leaves imbricate, flat; lobes, 
when well developed, ca. 0.9-1.2 mm long x 
0.65—0.85 mm _ wide, oval-reniform, dorsally 
crossing the stem, apex broadly rounded. Hyaline 
cells fimbriate, 50-100 um long around lobe apex, 
forming a border 1 row wide around most of the 
lobe, but on the ventral margin ceasing abruptly 
ca, 8—9 cells from the keel (i.e. from the junction 
with the lobule). Lobules oval, relatively large, 
0.40-0.55 mm long x 0.25—0.30 mm wide, the 
keel arched, forming a distinct sinus with the 
ventral margin of the lobe; distal margin with 2 
prominent teeth, the apical tooth with a globose or 
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claviform hyaline papilla at the side or base of the 
apical cell; stylus fugaceous. Chlorophyllose lobe 
cells polygonal, 22-30 um wide x 24—34 um long 
in mid-lobe; cuticle smooth. Vegetative reproduc- 
tion by disciform-reniform gemmae, ca. 60 x 70 
um. Probably autoicous. Androecia terminal on 
long shoot, or on a short lateral shoot, of 24 pairs 
of bracts. Perianths not known. 


Epiphyllous. In West Africa, recorded only from Nige- 
ria (as C. cristata var. occidentalis), where only a frag- 
ment has been found. Elsewhere in Africa, known only 
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from Kenya, Tanzania, Zimbabwe and South Africa. 
Since the sole West African collection is fragmentary 
and only very briefly described in Jones (1953a), the 
above description is adapted from Vanden Berghen 
(1978), who described plants from Zimbabwe (the only 
published complete description available). Following 
Vanden Berghen’s concept of the two species, C. occi- 
dentalis resembles C. africana in the fimbriate hyaline 
border of the lobe, and in the lobule having two promi- 
nent teeth. C. occidentalis differs, however, in its larger 
size, and in the larger hyaline cells which extend less far 
along the ventral margin of the lobe, ceasing 8—9 cells 
from the keel. See also under C. africana. 


COLURA (Dumort.) Dumort. 


Plants small or very small, delicate; shoots pale- to yellowish-green, sometimes with brownish pig- 
mentation. Stems with a hyalodermis; ventral merophyte 2 cell rows wide. Leaves usually upright, less 
than 2 mm long, longer than wide, the lower part plane, the upper part fused into a closed sac, margins 
entire or crenulate; sac rounded, obconical to cylindrical, the apex rounded or acute, the base of the sac 
closed by a valve. Valve a moveable rounded or lingulate disc, consisting of a central area of thick- 
walled cells (= the median cells) surrounded by a marginal row of very thin-walled hyaline cells, which 
closes against a ‘frame’ of narrow, curved, thick-walled cells; with or without hinge cells, therefore 
easily detached or not. Cells of lobe isodiametric-hexagonal to elongate, with or without trigones, 
smooth to mammillose-papillose. Underleaves 2-lobed, with diverging lobes, 1 underleaf per lateral 
leaf. Discoid gemmae sometimes present near apex of sac. Autoicous. Gynoecia on long or short shoots, 
with 1—2 innovations. Perianths narrowly obovate or obconical, with 3—S5 smooth or horned wings or 
Keels at the apex. 


A large pantropical genus of about 80 species in tropical and warm temperate regions, with 21 species in sub- 
Saharan Africa. Only four species (perhaps only three) are currently known from West Africa, from only two of the 
five sections of the genus known from Africa. However, it seems likely that further species will be discovered, es- 
pecially in Cameroon. Species of Colura are typically found in very humid sites, growing on slender twigs, or epi- 
phyllous on the leaves of forest shrubs. When moist, the leaves stand perpendicular to the substrate. In the genus as 
a whole, there is considerable diversity in the shape of the lobe and of the sac, and also in the structure of the valve 
and its attachment to the lobule. Jovet-Ast (1954) has shown that these structural details provide the best basis for an 
intrageneric classification, and often also provide valuable diagnostic characters, so that it will usually be necessary 
to isolate and examine the valve (a delicate dissection) for the identification of species. The lobule is strongly invo- 
lute, so that its free margin is directed towards the keel, and the valve is in fact an extension of the apex of the lob- 
ule; a hyaline papilla and an apical tooth are present on one side of its base. In most species of Colura, the thick- 
walled tissue of the valve (the median cells) is sharply differentiated from the apex of the lobule by narrowly elon- 
gate delicate ‘hinge’ cells, which are readily ruptured. In what are presumably the more primitive species, the valve 
is not sharply differentiated (i.e. there are no differentiated, elongate ‘hinge’ cells). Species lacking hinge cells are 
assigned to subgen. Glotta, sect. Glotta Grolle & R.L.Zhu (= sect. Lingua Jovet-Ast, nom. inval.); such species have 
not been found in West Africa, but some of them are locally frequent in the East African mountains and in the East 
African Islands, It is not clear whether the sac should be regarded as being formed from the lobe or the lobule or 
from both. Nor is the function of the apparatus clear. The valve allows ingress but not egress, suggesting that it may 
form a trap for Protozoa. In fact Protozoa and even nematodes are sometimes present in the sac, though not so fre- 
quently as to suggest that their capture is an important function, and not more frequently than they occur in the sac- 
cate lobules of many species of Cololejeunea. The sac and its valve are unique in the Hepaticae; only in the unre- 
lated Pleurozia is there any structure even remotely comparable. 

It is relatively easy to isolate the valve, but much more difficult to make a preparation which shows a hinged 
valve in situ. A leaf should be placed in a very small drop of water on a slide, and under a binocular microscope 
using a pair of the finest obtainable hypodermic needles, the sac should be gently torn open. Usually the valve be- 
comes detached and will be found floating in the water, but it is so small and translucent that it may be overlooked. 
With careful dissection, however, the valve may remain attached to the sac. The preparation should be covered by a 
small portion of a broken cover-slip, in order to confine the preparation to a small area, which will greatly facilitate 
finding any ‘free-floating’ valve. In species lacking hinge cells, the valve does not easily become detached. The 
West African species are assigned here to the subgeneric categories described in Grolle & Zhu (2002). 
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1. Leaf sac contracted at apex into a long narrow horn to 0.35 or more the leaf length; leaf cells with 


trigones very small or absent, intermediate thickenings absent ................0cccccccceeeeee 1. C. tenuicornis 
1. Leaf sac rounded or conical, not forming a long narrow horn; leaf cells with large trigones and inter- 
mediate bead- like thi Ckeminpss ote. ch degeccacessssC MU eae. Rates Ls. we cre ed deel AE 2 
2, Valve,withee pasalmedian: Cells SIGG:DY: SIGE... ......4- teeter oO teehee 4. C. mosenii 


24V-alyenwithilsbasabmedian: Gell Wiha ie rack... ele ee oes ceded EN LO, aed. Ped 5 
3. Valve with 15~18 hyaline marginal cells surrounding 16—18 thick-walled central (median) cells, of 
which 2(—3) median cells each fully extend between the hyaline margins (i.e. the basal median cell 


anGitherl C2) Above Tt) want ae eka sche, es eee ae ake, Male CA Le 2. C. digitalis 
3. Valve with 14-15 hyaline marginal cells surrounding 9-11 thick-walled central (median) cells, of 
which usually only the basal median cell extends between the hyaline margins ............ 3. C. dusenii 


0.5 mm (A,B) 


Fig. 273. Colura tenuicornis. A: shoot with perianths (one with dehisced capsule), in ventral view. B: shoot with perianths. 
C-E: mature leaves. F: young leaf. G: valve. H: cells in mid-lobe. J: underleaf. K: androecium. A-K: Rwanda, J.L. De Sloo- 
ver 19026. (drawn by O. Van de Kerckhove). 


subgen. Colura, sect. Colura (= sect. Macrocam- nis A.Evans, Trans. Connecticut Acad. Arts 
phus Jovet-Ast, nom. inval.) Sci. 10: 455. 1900; Colura calyptrifolia subsp. 

tenuicornis (A.Evans) Vanden Berghen, Bull. 
1. Colura tenuicornis (A.Evans) Steph., Sp. Jard. Bot. Nat. Belgique 42: 463. 1972. 


Hepat. 5: 942. 1916; Colurolejeunea tenuicor-  Colura pungens Herzog, Bot. Notiser 101: 333. 1947. 
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Leaves slender, 1.0—1.5 mm long, the lobe short, 
about 0.25 the length of the leaf, ovate, often 
wrapped around the lobule, the sac contracted into 
a narrow, often curved, horn which is 0.35 or 
more the length of the mature leaf. Cells of the 
horn and sac gently domed but without any len- 
ticular thickening of the wall, trigones absent or 
slight. Valve composed of 12-15 hyaline marginal 
cells and 8—11 thick-walled central cells, the cen- 
tral tissue not more than 2 cells wide with 2 
subquadrate or subtriangular cells side by side at 
the base. Cells of the lobe 15-18 um wide x 20- 
30 um long, thin-walled, without any intermediate 
thickening of the walls; oil bodies Calypogeia- 
type, 4-12 per cell. Underleaves deeply 2-lobed, 
the lobes narrow, acuminate, 2 cells wide towards 
the base, the acumen of 2—5 uniseriate elongate 
cells. Autoicous. Perianths obconical, with 5 nar- 
row acute widely spreading horns, often of une- 
qual length, at the apex. 


Epiphyllous, montane. In West Africa known from 
Cameroon (Mt. Cameroon, 1850 m), Sierra Leone 
(Kambui Hills), Rio Muni and Sao Tomé. It is wide- 
spread and locally frequent in East Africa, and occurs 
on the East African Islands. The closely allied C. ca- 
lyptrifolia (Hook.) Dumort., known from eastern and 
southern Africa (also Europe and South America), dif- 
fers in its smaller size, relatively shorter horn to the sac, 
and the perianths more globose with short horns. It may 
be found in West Africa. 


subgen. Colura, sect. Harmophyllum Grolle (= 
sect. Eucolura Jovet-Ast, nom. inval.) 


2. Colura digitalis (Mitt.) Steph., Sp. Hepat. 5: 
931. 1916; Lejeunea digitalis Mitt., J. Linn. 
Soc., Bot. 22: 325. 1886 "1887". 

Colurolejeunea obtusa Steph., Hedwigia 30: 208. 1891; 
Colura obtusa (Steph.) Steph., Sp. Hepat. 5: 933. 1916. 

Leaves |.1—1.8 mm long, the lobe about 0.65 the 

length of the leaf, 0.35—0.75 mm wide, entire, sac 

about 0.3 the length of the leaf, subcylindrical, the 
apex rounded or + bluntly pointed, the cells 
domed. Valve oval, 70-100 um long x 60-90 um 

wide, 1.2—1.6 x as long as wide, composed of 15— 

18 thin-walled hyaline marginal cells surrounding 

16—18 thick-walled median (central) cells; median 

tissue up to 3(-4) cells wide, with 1 median basal 

cell (usually also a second, sometimes a third, cell 
extends fully across between the hyaline margins 

on either side of the valve). Cells in mid-lobe 20— 

30 um wide x 35-40 pum long, the cell walls of 

lobe and lobule with nodulose trigones and inter- 

mediate thickenings; oil bodies Massula-type, 10 
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or more per cell. Underleaves deeply 2-lobed, the 
lobes narrowly lanceolate, 4-8 cells wide at the 
base. Autoicous. Perianths ca. 1.3 mm long, 3- 
winged distally. 


Epiphyllous and on twigs; widely distributed in humid 
environments in tropical Africa, both lowland and 
montane. In West Africa from Cameroon to Guinea, and 
from Rio Muni and the Gulf of Guinea Islands. Locally 
frequent in East Africa, and on the East African Islands. 
Although the species is monoicous, perianths seem to be 
uncommon. By far the majority of valves have a single 
basal median cell (attached to the hinge cell), and this 
feature is diagnostic. Very occasionally, however, a 
valve may have a second basal median cell near the 
same level as the basalmost cell. 


3. Colura dusenii Steph., Sp. Hepat. 5: 931. 
1916; Lejeunea dusenii Steph., Hedwigia 31: 
XVI, 168. 1892, hom. illeg. [non Steph. 1891]; 
Colurolejeunea dusenii Steph., Hedwigia 31: 
168. 1892. 


C. dusenii closely resembles C. digitalis, although 
usually the sac is less tapered, with a broadly 
rounded apex, and the lobe relatively narrower. It 
is, however, quite distinct in the valve, which is 
more nearly circular. ca. 65 X 60 um, only 1.0—1.2 
x as long as wide, consisting of 14-15 hyaline 
marginal cells surrounding 9-11 thick-walled 
median (central) cells; median tissue up to 2(-3) 
cells wide, with only the basalmost cell extending 
fully across between the hyaline margins on either 
side of the valve. 


Epiphyllous and on twigs. In West Africa, there are 
records from Cameroon, Nigeria, Ghana and Sierra 
Leone, but it has not been recorded on the Gulf of 
Guinea Islands. Elsewhere in Africa it is currently 
known only from Kenya, Tanzania and Malawi. C. 
dusenii appears to be much more local than C. digitalis, 
and apparently has a narrower geographical range. The 
two species sometimes grow together, and the differ- 
ence in the shape of the sac may then be noticeable. 
However, both species are variable in this respect, and 
they can be safely separated only by the characters of 
the valve. There are, moreover, other species of very 
similar general appearance but readily distinguished by 
the structure of the valve, which should therefore al- 
ways be examined. 


4. Colura mosenii Steph., Sp. Hepat. 5: 940. 
1910. 


Leaves narrow, to ca. 1.4 mm, the lobe frequently 
rolled round the proximal part of the lobule, sac 
subcylindrical or narrowly conical, the apex ob- 
tuse or rather pointed, 0.3—0.5 the length of the 
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Fig. 274. Colura digitalis. A: shoot in dorsal view. B: shoot in ventral view. C: leaf. D,E: valves. F: showing position of 
valve mechanism in leaf. A,B: Rwanda, De Sloover 19080; C,E: Ghana, Jones 1355 p.p.; D: Tanzania, Hannington (type). 


F: Dem. Rep. Congo, Malaisse 607. Colura dusenii. G: leaf. H: valve. 


G,H: Ghana, Jones 1377 p.p. (A,B drawn by O. 


Van de Kerckhove; C,E,G,H from Jones, 1979: D from Jovet-Ast, 1954; F from Vanden Berghen, 1972b). 


leaf. Valve ca. 95 um long x 75 um wide, of 14— 
16 hyaline marginal cells and 13-19 central cells, 
of which 2 + quadrate isodiametric cells side by 
side form the base of the valve between the hya- 
line margins and are attached to the ‘hinge’ cells. 
Lobe cells with nodulose trigones and intermedi- 
ate thickenings. Gametoecia not known. 

Epiphyllous. A rare and imperfectly known species 


which, in West Africa, has been reported only from 
Nigeria (summit of Orosun and from Cross River State). 


It was named as C. mosenii, a taxon otherwise known 
only from Java, but similar plants have been recorded 
from the Nguru Mountains, Tanzania, and published as 
C. cylindrica Herzog (Pécs, 1990, 1991). Jovet-Ast 
(1954) commented on the very close similarity of C. 
mosenii and C. cylindrica, and their variability, but 
provisionally treated them as distinct species. 


The West African taxon resembles C. digitalis, as is 
shown by the Orosun plants in Fig. 275, but is some- 
what smaller. The two basal median cells of the valve 
are characteristic of C. mosenii (Fig. 275G), but one 
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valve isolated from the Orosun collection shows a single a depauperate form of C. digitalis should not, perhaps, 
cell extending from margin to margin (Fig. 275H). be ruled out. The whereabouts of the Cross River col- 
Therefore, the possibility that this collection represents _ lection is not known. (ed.). 


Fig. 275. Colura mosenii. A: shoot in dorsal view. B: shoot in ventral view. C,D: leaves. E: lobe cells. F: underleaf. G,H: 
valves. A-H: Nigeria, summit of Orosun, Richards s.n. (drawn by O. Van de Kerckhove). 


DIPLASIOLEJEUNEA (Spruce) Schiffn. 


Plants small to medium-sized; shoots 0.7—3.0 mm wide, pale green to pale brown, dull; branching ir- 
regular. Stems epidermal cells not or slightly enlarged; ventral merophyte 2 cell rows wide. Leaf lobes 
wide-spreading, convex, apex rounded to obtusely pointed, margins entire to crenulate or dentate; in a 
few species, bordered in part by hyaline cells (only D. albifolia in Africa). Cells isodiametric- 
hexagonal, smooth, walls thin or thickened, sometimes with trigones; ocelli frequent in some species, 
scattered in the lobe, or sometimes with a large ocellus at leaf base; oil bodies small, usually coarsely 
granular-botryoidal. Lobules typically inflated, 0.3—0.75 leaf length, inflated, with 2 short or long teeth; 
hyaline papilla usually ental at the base of the proximal tooth. Underleaves 1 per lateral leaf, often im- 
bricate, deeply 2-lobed with diverging lobes, the lobes narrow or broad, with acute or rounded apex. 
Rhizoids in tufts from underleaf bases. Vegetation reproduction by multicellular, disciform gemmae 
(brood bodies). Dioicous or autoicous. Androecia with 3—6(—12) pairs of bracts; usually 2 antheridia per 
bract. Gynoecia on long or short shoots, with 1 innovation. Perianths usually with 5 sharp, smooth 
keels. 


A pantropical genus of 40-50 species, with 26 species described from sub-Saharan Africa. The genus is diverse in 
habit, morphology and areolation, and differs from all other Lejeuneaceae, except Colura and the little known 
monospecific Aphanotropis Herzog, in that one underleaf accompanies each lateral leaf. The plants form small 
colonies on leaves or on twigs and small branches of trees. Although they are restricted to regions of high humidity, 
they frequently grow in relatively exposed positions. Thus, several species tend to occur especially in the crowns of 
trees, and this probably contributes to the rarity with which they are collected. In the field they might be passed over 
as one of the larger species of Cololejeunea or Cheilolejeunea, or even as Leucolejeunea xanthocarpa, but under the 
microscope they are immediately recognisable by the number of underleaves. Though they are doubtless more 
widespread in West Africa than the few records suggest, they seem to be rather local or rare. The African species 
have been studied critically only in recent years and some of them are still imperfectly understood. East Africa and 
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Madagascar seem to be much richer in Diplasiolejeunea species than does West Africa, but additional species are to 
be expected from our region, especially from Cameroon. 


Literature: Infante et al. (1999), Jones (1954c, 1974a), Jones & Harrington (1983), Pécs (1994b), Reyes 
(1982), Tixier (1975, 1977, 1985), Vanden Berghen (1960a, 1977). 
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. Apical tooth of lobule long, of 4—5 cells; dorsal base of leaf lobe auriculate; margins of gemmiferous 
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5. D. cogoensis 


. Apical tooth of lobule short, of 2—3 cells; dorsal base of leaf lobe not auriculate; margins of gem- 


miferous leaves reflexed 2. D. aulae 
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. Leaf with hyaline border, 1 cell row wide, around apex of at least some leaves; proximal tooth of 


lobule well-marked, spiniform; underleaf lobes 6—7 cells wide at base 1. D. albifolia 
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. Leaf lacking hyaline border; proximal tooth of lobule small or absent; underleaf lobes usually more 


than 8 cells wide at base D. cavifolia 
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. Lobe margin crenulate to dentate; ventral margin usually arched, forming wide but distinct angle with 


6. D. cornuta 
. Lobe margin entire; ventral margin straight, almost in line with the almost straight keel of lobule; 
ocelli isolated, scattered; perianths without horns 


arched keel of lobule; ocelli in group at base of leaf; perianths with 5 acute horns at apex 
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4. D. cobrensis 


Fig. 276. Diplasiolejeunea albifolia. A: shoot in ventral view. B: shoot with androecium and discoid gemmae. C: dorsal 
margin of lobe with hyaline cells. D: apical margin of lobe with hyaline cells. E: ventral margin of lobe at junction of hya- 
line-bordered and unbordered parts. F: cells in mid-lobe. G,H: apices of lobules. J: lobe of underleaf. A-J: Nigeria, Palisot 
de Beauvois s.n. (type). (from Jones, 1954c). 


1. Diplasiolejeunea albifolia (Taylor) E.W Jones, 
Trans. Brit. Bryol. Soc. 2: 393. 1954; Le- 
jeunea albifolia Taylor, London J. Bot. 5: 394. 
1846. 

Plants closely appressed to the substrate; shoots 

1-2 mm wide. Leaves approximate or slightly 

imbricate, nearly symmetrical, lobes ca. 0.8 mm 


long x 0.65 mm wide, oval, the dorsal base 
broadly rounded and crossing the stem to the nar- 
row insertion, apex rounded, ventral margin 
forming a shallow sinus with the keel; apex and 
dorsal margin nearly to its base bordered by | row 
of hyaline cells (hyaline border sometimes rudi- 
mentary, however). Cells hexagonal, in mid-lobe 
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Fig. 277. Diplasiolejeunea aulae. A,B: leaves with their corresponding underleaves inset. C: typical gemmiferous leaf in 
ventral view. D: same leaf in dorsal view. E: less highly modified gemmiferous leaf. F: apex of lobule, outer face. G: apex 
of lobule, inner face, showing (ental) hyaline papilla. H: apical and proximal teeth, inner face (the outer and inner cell ranks 
of the apical tooth less closely superposed than usual). J: outer face and K: inner face of the same apical tooth. L: external 


face of apical tooth. M: cells in mid-lobe. N: distal part of underleaf lobe. 


1319. (from Jones, 1974a). 


12-15 um in diameter, with walls uniformly 
thickened, except in the lobe base, where trigones 
and intermediate thickenings may be present; 
marginal hyaline cells rectangular, 10-12 um 
wide x 12-15 um long. Lobule ca. 0.4-0.5 the 
length of the lobe, keel gently arched, free margin 
arched, with an acute or obtuse tooth 2 cells long 
on the apical margin (treated as the apical tooth), 
and a conspicuous spinose, often curved, tooth 2— 
3 cells long proximal to it, on the free margin. 
Underleaves deeply 2-lobed, the lobes widely 
diverging, triangular, 6—7 cells wide at base. Dis- 
coid gemmae borne on the leaves. Dioicous? An- 
droecia on short lateral branches, of 2—3 pairs of 
bracts, 2 antheridia per bract. Gynoecia not 
known. 


Apparently very rare in Africa. In West Africa, there are 
only two records, both from Nigeria: from ‘Oware’ 
(present day Warri), on a leaf collected by Palisot de 
Beauvois in about 1787, and in swamp forest between 
Ijebu-Ode and the Shasha River (P.W.Richards 5097). It 
has recently been found in Kenya (Taita Hills) and Tan- 
zania (Uluguru Mountains) at 1700-2000 m. In the East 
African specimens, the hyaline border is well developed 


A-E: Ghana, Jones 1320. F-N: Ghana, Jones 


and up to 3 cells wide around the apex of the leaf, but in 
the Nigerian specimens it is not more than one cell 
wide, and in Richards 5097 it is not present on all the 
leaves and is rudimentary on some leaves. In the ab- 
sence of a border, D. albifolia could easily be mistaken 
for D. cavifolia, especially as the apical tooth is some- 
times inconspicuous, either because it is strongly incur- 
ved in the free margin, or because the thin-walled apical 
cell of the tooth has shrivelled. D. albifolia has, by 
some, been regarded as synonymous with the neotropi- 
cal D. pellucida, but the two species are considered 
distinct by Tixier (1985) and by Grolle (1995). 


2. Diplasiolejeunea aulae E.W.Jones, J. Bryol. 7: 
552. 1974 "1973" . 
Diplasiolejeunea tridentata Tixier, Rev. Bryol. Lichénol. 
45: 223. 1979. 
Shoots 1.3—1.5 mm wide. Sterile leaves imbricate, 
lobes ovate-obovate, ca. 0.9 mm long x 0.6—0.7 
mm wide, convex, the ventral margin forming a 
wide but distinct angle with the weakly arched 
keel. Cells with well-marked trigones, and with 
occasional thickenings in the middle of walls; 
median cells of lobe 22 um wide x 22-25 um 
long to 25-30 um wide x 30 um long; oil bodies 
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Calypogeia-type, 2-5 per cell. Ocelli scattered, 
weakly differentiated. Lobule large, about 0.5 the 
length of the lobe, inflated proximally and along 
the keel, but the free margin mostly exposed to 
view; apical tooth (in middle of apical margin) 
short, 2-4 cells long, partly or entirely of 2 ranks 
of cells, but twisted so that the inner rank is con- 
cealed behind the outer rank; proximal tooth of 1— 
2 cells on the angle, often incurved (Fig. 277H); 
usually also a small tooth at the base of the apex 
of the lobule, close to its junction with the lobe. 
Underleaves large, imbricate, the lobes 8—10 cells 
wide at the base, lingulate, the apex broad, ob- 
tusely pointed or rounded. Gemmiferous leaves in 
pairs (occasionally groups of 3), at the apex of a 
shoot or, as a result of continued vegetative 
growth, in the middle of a shoot, larger than the 
other leaves, oblong-oval, 1.3-1.6 x 0.6 mm, 
standing erect, at right angles to the plane of the 
stem, the dorsal and ventral margins of the leaf 
usually strongly reflexed, the lobule long, narrow, 
fusiform, with the apex oblique and the teeth re- 
duced. Gemmae borne on the apical part the leaf, 
on the ventral face. Gametoecia unknown. 


On the trunks, branches and twigs of trees and shrubs in 
humid locations. This species appears to be rare in Af- 
rica, and is currently known only from Ghana (Atewa 
Hills, near Kade and Aiyaola Forest Reserve), Uganda 
(Bwindi Impenetrable Forest), Rwanda (Nyungwe For- 
est) and Madagascar (as D. tridentata). The plants of D. 
aulae from Kade (Jones 1236b) differ from typical 
plants in having a longer apical tooth (4-6 cells long) 
and lack a tooth at the base of the apical margin. As 
they are without gemmae, it remains uncertain whether 
they should be included within D. aulae, or be assigned 
to the similar D. cogoensis, or represent an allied taxon. 
The East African D. runssorensis Steph. resembles D. 
aulae in its underleaves and in having specialised gem- 
miferous leaves. However, in the former species, the 
gemmiferous leaves are larger and more rounded than 
the sterile leaves, spreading to form a 'splash-cup’ at the 
shoot apex, and the apical tooth of the lobule is formed 
of a single rank of cells. 

Several species from East Africa and Madagascar 
have lobules with a similar ‘double’ apical tooth, but 
they have underleaves with lanceolate lobes. When the 
lobule of such a leaf is examined in ventral view, it may 
not be immediately apparent that the tooth consists of 
two ranks of cells (since the outer rank may conceal the 
inner), which can be seen only by careful focusing. 
When the lobule is strongly compressed, the ‘ribbon’ of 
cells is flattened and the two ranks become apparent. 


3. Diplasiolejeunea cavifolia Steph., Bot. Jahrb. 
Syst. 20: 318. 1895; Lejeunea cavifolia Steph., 
Bot. Jahrb. Syst. 8: 89. 1886 "1887" [non Lej- 
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eunea cavifolia (Ehrh.) Lindb. in Acta Soc. 
Sci. Fennica 10: 43. 1871]. 
Diplasiolejeunea brachyclada Evans, Bull. Torrey Bot. 
Club. 39: 216. 1912. 
Diplasiolejeunea ocellata Steph., Sp. Hepat. 5: 920. 1916. 
Diplasiolejeunea vandenberghenti Grolle, Rev. Bryol. 
Lichénol. 29: 208. 1960, nom. illeg. 
Shoots ca. 1.0—1.5(—2.0) mm wide. Leaves imbri- 
cate, slightly convex (almost flat), lobes oval, 0.7— 
1.3 mm long x 0.4—0.9 mm wide, the base arched 
far across the stem, the ventral margin forming a 
wide but well-marked angle with the keel; with 
numerous scattered ocelli. Cells in mid-lobe 17— 
23 um, the walls almost uniformly thickened; oil 
bodies rough Jungermannia-type, 2-4 per cell. 
Ocelli scattered in the leaf lobe, thin-walled, 
ranging from a little larger than the surrounding 
cells to 25 um wide x 30 um long, each filled by a 
single, large, compound, Diplasiolejeunea-type 
oil body. Lobule nearly 0.5 the length of the lobe, 
oval, moderately inflated proximally and along 
the keel, but the free margin mostly flat and ex- 
posed to view, apex obliquely truncate; apical 
tooth (in middle of apical margin) short, 2—3 cells 
long, often T-shaped with a 2-celled ‘head’, 
proximal tooth short. Underleaf lobes lanceolate, 
acute, diverging from each other at about 90°, 
usually more than 8 cells wide at base. Gemmae 
borne on the upper surface of the leaf. Autoicous. 
Androecia on short lateral branches, of 24 bracts. 
Gynoecia on very short lateral branches, with 1 
innovation; bracts smaller than the leaves. Peri- 
anths narrowly cylindrical, ca. 1.2 mm long x 0.5 
mm wide, with 5 long, winged keels. 


On bark or epiphyllous. A pantropical species, appar- 
ently rare in Africa. In West Africa, there are records 
from Nigeria (Okomu Forest Reserve), Ghana (Aiyaola 
Forest Reserve), Rio Muni and Sao Tomé; elsewhere 
there are scattered records from D.R. Congo and Tanza- 
nia southwards to South Africa, the Comoro Islands, 
Mauritius and Madagascar. The lanceolate, acute lobes 
of the underleaves, many cells wide at the base, easily 
separate this species from other species of Diplasiole- 
jeunea, except D. albifolia, which is otherwise distinct 
in its hyaline margined leaves. 
4. Diplasiolejeunea cobrensis Gottsche ex 
Steph., Sp. Hepat. 5: 923: 1916. 
Diplasiolejeunea harpaphylla Steph., Sp. Hepat. 5: 919. 
1916. 
Diplasiolejeunea incurvata Jovet-Ast et Tixier, Rev. Bryol. 
Lichénol. 31: 29. 1962. 
Robust shoots 0.5—0.6 mm wide. Leaves curved 
sharply upwards when moist, the lamina being at 
right angles to the stem; lobes 0.5 x 0.35 to 0.9 x 
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1mm 
(B,C,D,J-L) 


Fig. 278. Diplasiolejeunea cavifolia. A: shoot with perianth and two antheridia, in ventral view. B: sterile shoot. C: shoot 
with perianth. D: leaf. E-H: apical teeth of lobules. J: lobe of underleaf. K: female bracteole. L: perianth. A: Sao Tomé, 
Monod 12256; B,C,E,H,J: Tanzania, Jones 673; D,F,G,K,L: Sao Tomé, Moller (type). (A from Vanden Berghen, 1960a; 
B-L from Vanden Berghen, 1960b). 


0.2 mm (A,B,H-K) 


Fig. 279. Diplasiolejeunea cobrensis. A,B: leaves, with C,D: apices of their lobules. E: inner face of lobule showing (ental) 
hyaline papilla. F: cross-section of stem. G: underleaf. H: female bracts. J: female bracteole. K: male bract. L: perianth. A- 
L: Ghana, Jones 1384b. (from Jones, 1974a, as D. harpaphylla). 
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Fig. 280. Diplasiolejeunea cogoensis. A: shoot in ventral view. B: shoot in dorsal view. C,D: leaves. E: apical leaf with 
gemmae. F: cells in mid-leaf. G,H: underleaves. J: apical tooth of lobule and (ental) hyaline papilla. K: apical and proximal 
teeth of lobule. L: gemmae. A-F: Equatorial Guinea, Heras VIT 334/96 (type). (drawn by O. Van de Kerckhove). 


0.65 mm, margin entire, ventral margin straight, 
almost in line with the slightly arched keel, often 
widely incurved. Cells thin-walled, with sharply 
defined often nodulose trigones and some inter- 
mediate nodulose thickening of the walls, ca. 14 
uum wide x 21 um long in mid-lobe, grading to 19 
uum wide x 30 um long near the base; ocelli 3-8, 
scattered, or some contiguous, mostly in the 
proximal 0.5 of the lobe, the largest (to 40 um 
wide x 55 um long) near the base. Lobule ca. 0.3 
the length of the lobe, narrow, fusiform, the free 
margin involute, with only the 2-celled apical 
tooth visible in situ. Underleaf lobes 2 cells wide 
near the base and 5-9 cells long, formed of 3-6 
tiers of 2 cells and 24 uniseriate short rounded 
cells. Paroicous. Antheridia in the lobules of little- 
modified leaves immediately below the gynoecia, 
quickly disappearing. Perianths cylindrical, ca. 
0.7 mm long x 0.45 mm wide, with 5 long, 
winged keels, lacking horns. 


On twigs and branches of trees. This pantropical species 
is apparently widely distributed and the most frequent 
Diplasiolejeunea in the lowland forest districts of 
southern Ghana, and in Sierra Leone. It may prove to be 
equally widely distributed elsewhere in lowland West 
Africa. It has not yet been recorded from East Africa 
(perhaps explicable if it is mainly a lowland forest spe- 
cies), but is known from Madagascar at 1400 m. 


5. Diplasiolejeunea cogoensis Infante, Heras et 
Pocs, Trop. Bryol. 17: 9. 1999. 
Plants relatively large, olive-green; shoots 2.5—2.7 
mm wide, with numerous short branches. Leaves 
closely imbricate; lobes almost orbicular, 1.0—1.2 
mm long x 1.0 mm wide, auriculate at the dorsal 
base. Cells of lobe rounded-hexagonal, 15-20 um 
wide x 17-20 um long near margin, 20-25 um 
wide x 22—25(—27) um long in mid-lobe, 20-22 
um wide xX 37-40 um long in lobe base; ocelli 
scattered; trigones absent or very small, except at 
the base of the lobe; marginal cells near dorsal 
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Fig. 281. Diplasiolejeunea cornuta. A,B: sterile shoots in ventral view. C: shoot in dorsal view. D: shoot with perianth. E: 
shoot with androecium. F-H: leaves. J: tooth ‘x’ (leaf G). K: lobule showing (hidden) incurved free margin and (visible) 


tooth. L,M: underleaves. N: apex of lobe. P: distal part of lobule. Q-S: apical tooth of lobule and hyaline papilla. 


A,F: 


Tanzania, Jones 654 p.p.; B,D,E,M: Réunion, Hb. Jack (type); C,K,N,Q-S: Zimbabwe, Vanden Berghen 863; G-J: Ghana, 
Jones 1385a; L,P: Tanzania, Jones 673. (AF from Jones, 1974a; B,D,E,L,M,P from Vanden Berghen, 1960b; C,K,N,Q-S 
from Vanden Berghen, 1978; G-J from Jones & Harrington, 1983). 


base elongate and perpendicular to margin. Lob- 
ules 0.4—0.45 mm long, the proximal and keel 
regions inflated, the apical region flat and ap- 
pressed to the lobe, with 2 teeth: the apical tooth 
long, comprising a row of 4(—5) cells, of which 
(2—)3(-4) are superposed (i.e. a double rank of 
cells, as in D. aulae), 2 cells at its base, the 


proximal tooth short but well defined; hyaline 
papilla pyriform, ental, beyond base of apical 
tooth. Cells of lobule with small trigones and in- 
termediate thickenings, in mid-lobule elongate, 10 
uum wide X 25 um long, and regularly arranged in 
several rows. Gemmiferous leaves at the apex of 
the shoot, ca. 1.5 mm long, larger than the other 


LEJEUNEACEAE 


leaves, broadly oval, concave, the margins not 
reflexed; gemmae round, often abundant on ad- 
axial surface of leaf. Underleaves large, with 
small auricles at the base, the lobes obtuse, (0.35— 
)0.45—0.6 mm long, (14-)16-19 cells wide at the 
base, their cells with trigones and intermediate 
thickenings which are especially conspicuous at 
the base of the lobes. Gemmiferous leaves termi- 
nal on main shoots, slightly larger than normal 
leaves, concave, the margins neither inrolled nor 
reflexed, usually 3 pairs facing one another, 
forming a splash-cup; discoid gemmae borne in- 
side this cup, 75-85 um in diameter. Gametoecia 
unknown. 


Corticolous on small branches in the crown of an ocume 
tree (Aucoumea_ klaineana), with Diplasiolejeunea 
cavifolia and Microlejeunea africana, in primary forest; 
100m. This newly described species is known only from 
Rio Muni (Equatorial Guinea). It is distinct from D. 
aulae in the basal auricle of the leaf lobe, the large, 
little-modified gemmiferous leaves, the auriculate un- 
derleaves, and the long apical tooth of the lobule. 


6. Diplasiolejeunea cornuta Steph., Sp. Hepat. 5: 
918. 1916. 
Diplasiolejeunea bifidula Steph., Sp. Hepat. 5: 917. 1916. 
Diplasiolejeunea cornuta var. laciniata Herzog, Bot. No- 
tiser 101: 330. 1947. 

Plant delicate, variable; well grown shoots 0.5—1.2 
mm wide, irregularly branched, forming small 
patches. Stems 50-70 um in diameter. Leaves 
distant, contiguous (or sometimes imbricate), 
arching upwards and forwards when moist; lobes 
asymmetrically widely oval, 0.5—0.9 mm long x 
0.35—0.65 mm wide, the base cuneate, the dorsal 
margin and apex strongly convex, the ventral 
margin usually weakly convex and forming a 
wide but distinct angle with the keel, apex 
rounded or obtusely pointed; margins crenulate 
with prominent cells and irregularly and variably 
dentate. Cells in mid-lobe 18-25 um wide x 21-— 
30 um long, the walls thin, with small but sharp 
trigones; oil bodies rough Jungermannia-type, 1(— 
2) per cell. A compact group of 2—5 ocelli, each to 
50-60 um long, at the base of the lobe. Lobule 
inflated, fusiform, 0.4—0.5 the length of the lobe, 
the keel arched, the free margin inflexed and con- 
cealed for most of its length, the apex flat, the 
apical tooth of 2-3 uniseriate cells, directed to- 
wards the shoot apex, + parallel to the stem, and 
usually partly visible in situ; proximal tooth of 1— 
2 cells, not visible in situ. Underleaves small, 
lunate, the lobes 14 cells wide at the base, the 
distal 3—5 cells uniseriate, isodiametric, rounded. 
Monoicous. Gynoecia with | innovation. Peri- 
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anths narrowly obconical, 0.60-0.75 mm long, 
with 5 long keels which are expanded at the apex 
into short, acute, diverging horns. 


In West Africa, known only from western Ghana (Aiyi- 
nasi), but in East Africa, much more widespread, from 
Tanzania and D.R. Congo south to Zimbabwe, and on 
the East African Islands. D. cornuta is a variable spe- 
cies. The type (illustrated in Vanden Berghen (1960b) 
has entire leaves and a rounded lobe apex, but dentate- 
leaved forms are frequent. The Ghana plants (leaves, 
Fig. 281G,H) differ in several details from the East 
African forms, and may perhaps prove to be a separate 
species (Jones & Harrington, 1983). They are distinct in 
1) the ventral margin being straight and entire except for 
a strong triangular backwardly-directly tooth at its distal 
end, 2) the dorsal margin bearing 3-4 evenly spaced 
large triangular teeth, and 3) the group of basal ocelli 
brown and consisting of up to 12 cells. 


7. Diplasiolejeunea magnistipulata Tixier, Ann. 
Fac. Sci. Yaoundé 20: 6. 1975. 
Diplasiolejeunea drepanolejeunoides Tixier, Lindbergia 4: 
SLOT 7. 

Plants small, green; shoots 0.7—1.0 mm wide. 
Stems ca. 40 um in diameter. Leaves widely 
spreading from stem (75—90°), the lobes broadly 
oval to obovate, 0.4 mm long x 0.3 mm wide, 
margins entire, the dorsal margin strongly arched, 
shortly crossing the stem, the ventral margin gen- 
tly arched. Cells + isodiametric, thin-walled, 10 x 
10 um at the margin, 10-13 um in mid-lobe, 15— 
20 um wide x 20-30 um long at base; a single 
large ocellus (45 x 20 um) near base of lobe (al- 
ways?). Lobule oval, inflated, 0.3—0.5 the length 
of the lobe, + truncate at apex, keel arched, form- 
ing an angle with the ventral margin of the lobe in 
mature leaves; a single long tooth at apex, of 24 
uniseriate cells. Underleaves deeply 2-lobed, the 
lobes 3—4 cells wide at base, the apices rounded. 
Dioicous? Gynoecia with | innovation. Perianths 
(in D. drepanolejeunoides) 1.0 mm long x 0.8 mm 
wide, obcordate, expanded at apex into broad 
wings. 


D. magnistipulata has been recorded only from Camer- 
oon (Mt. Kala, 1000 m) and, as D. drepanolejeunoides, 
from Madagascar (Massif de |’ Anjanaharibé, 700 m). It 
is an epiphyll at the latter site, but the habitat is not 
published for the former (Tixier, 1975). The acute un- 
derleaves together with the single large lobule tooth 
distinguishes this species from the other species of 
Diplasiolejeunea currently known from West Africa. 
The figure of D. magnistipulata in Tixier (1975), 
reproduced here in Fig. 282, does not show an ocellus at 
the base of the lobe. However, Tixier (1985) later made 
D. drepanolejeunoides a synonym of D. magnistipulata, 
and in his illustration of the former species (Tixier 1977, 
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1985), does show a large ocellus at the lobe base. Un- broadly obcordate perianth of D. drepanolejeunoides, 
fortunately, it has not been possible to locate the origi- which is expanded at the apex into broad wings, is 
nal collection of D. magnistipulata, and to confirm the _ highly distinctive, but perianths have not been found in 
absence of a basal ocellus occurs in that species. The D. magnistipulata. (ed.). 
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Fig. 282. Diplasiolejeunea magnistipulata. A: part of shoot. B: lobule. C: inner surface of lobule showing (ental) position 
of hyaline papilla. D,E: underleaves. F: lobe base (ocellus lacking - see text). G: lobe margin near apex. A-G: Cameroon, 
Mezili 163 (type). (redrawn from Tixier, 1975). 


Division ANTHOCEROTOPHYTA 


(Hornworts) 


Plants thalloid, variously divided or branched, sometimes furcate, often in rosettes, thallus several cells 
thick, at least in the middle, with or without a midrib, inner tissue + undifferentiated but containing mu- 
cilage cells, with or without large cavities. Nostoc colonies usually present inside the thallus. Epidermal 
cells with 1 (rarely up to 4) large, plate-like chloroplasts, each with a pyrenoid; oil bodies absent. Ven- 
tral surface developing simple stomata (Fig. 8B); ventral scales absent. Rhizoids unicellular, smooth. 
Usually monoicous, but sometimes strongly protandrous. Gametoecia immersed in the thallus, each 
originating from an inner thallus cell; antheridia + spherical, stalked, 1 or more enclosed in cavities, 
closed by a roof which later ruptures; archegonia borne singly. Sporophytes projecting from the thallus 
surface, green, usually turning black after dehiscence; seta not formed. Capsule short-cylindrical to 
long-filiform, surrounded at the base (to near the apex in Notothylas) by a tubular involucre, capsule 
wall with or without stomata, containing spores, elaters or pseudoelaters, with or without a columella; 
dehiscence of capsule gradual, from apex downwards, by means of 2 valves; spore maturation asyn- 
chronous. Protonema very small, short-lived, thalloid, normally producing only one gametophyte. 


The division Anthocerotophyta contains 8-9 genera, with perhaps fewer than 100 species worldwide. The group is 
very poorly known in Africa, Hasegawa (1995) stating that "from the viewpoint of anthocerote flora, Africa may be 
one of the darkest parts of the world". Fewer than 20 species have been reported from West Africa, but several are 
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poorly known and described, and it is possible that fewer species are valid. On the other hand, molecular studies, or 
SEM investigations of the sculpturing of spores, for example, may lead to the recognition of additional species. 
Hornworts differ from all other bryophytes in many important characters, amongst which are |) the gametoecia 
developing from internal cells of the thallus, not from external cells, 2) the sporophyte growing by means of a basal 
meristem, and not from an apical cell, and 3) the spores not all ripening at the same time, but those at the tip of the 
capsule ripening first, those at the base last (asynchronous ripening). 

The sporophytes are very characteristic and, in most genera, consist of a long, thin, horn-like capsule and a foot 
which is embedded in the thallus (a seta is lacking). Notothylas is, however, distinct in the short, stubby capsules. 
Capsules have a columella and epidermal stomata in most genera and species, and open from the apex by means of 
two valves. In fertile material, there are often many sporophytes arising from a thallus. The vegetative features are 
very plastic and, although of some taxonomic value, are difficult to define and describe. Antheridia are often very 
difficult to find in herbarium specimens. The ornamentation of the spore wall is important, but has not been ade- 
quately described for many of the named species. Other taxonomically useful features that have not been fully ex- 
plored might be afforded by the cells of the capsule wall, the columella and the elaters and pseudoelaters. 

Most hornworts grow on open, disturbed soils which are periodically dry. However, species of Dendroceros are 
epiphytic in montane rain forests, sometimes growing on decaying wood or occasionally on leaves, and Megaceros 
is found on rock or decaying wood. Hornworts are usually easily recognised, even when sterile, if not from their 
general appearance, then by the single large chloroplast in each epidermal cell (usually 2—6 in Megaceros) and by 
presence of Nostoc colonies which are visible as blackish dots in the thallus. For the identification of the genera and 
species, mature sporophytes (and ripe spores) are usually required. Nonetheless, it is worthwhile collecting even 
immature thalli, and cultivating them, in the hope that mature sporophytes and spores will develop. The data so 
obtained may make a valuable contribution to our limited knowledge of this group. 


Classification of the hornworts 


There is, as yet, no consensus on the higher classification of the Anthocerotophyta, though there is broad agreement 
on main groupings. Hyv6nen & Piippo (1993) are followed here in the recognition of three families: the Antho- 
cerotaceae (Anthoceros, Folioceros and Phaeoceros), the Dendrocerotaceae (Dendroceros and Megaceros), and the 
Notothyladaceae (Notothylas). However, Folioceros is treated here as a subgenus of Anthoceros. The Anthocerota- 
ceae and the Dendrocerotaceae are rather closely related, the latter differing from the former by the lack of stomata 
in the capsule wall, the elaters with spiral thickening bands, and by the usually epiphytic habitat. However, the 
Notothyladaceae differ so markedly from the other two families, that a new order, the Notothylales, has been pro- 
posed for them. 


Literature: Gradstein et al. (2001), Hasegawa (1994), Hissel de Menéndez (1988), Hyvonen & Piippo 
(1993), Renzaglia (1978), Schuster (1992b). 


KEY TO THE GENERA OF THE ANTHOCEROTOPHYTA OF WEST AFRICA 


1. Thallus with midrib and unistratose undulate-crispate wings; epidermal cell walls with trigones; cap- 
sules without stomata; elaters with spiral bands. On bark or decaying wood, occasionally epiphyl- 


ASN eee reece etn er en ceo ee ee een te tn ccc seneroan en cans hoover kets snatwcae raver Savers take Dendroceros 
1. Thallus lacking midrib and unistratose wings; epidermal cells without trigones; capsules with or 
without stomata; elaters (pseudoelaters) lacking spiral bands. On soil OF rOCK ...........:ceceeeeeeeeeseeee 2 
io DOLLOP MLES BOLE REL UMMnene Ee ace Ac toe, Mc shh csc es eda nie uek cise nov Sve Sesindiieanne Ba uot ute tohinntmvon ofbetineusrkeRaeuuas aes 3 
2; Sporophytes lacking (identification tospecies not possible): <2. ..2 iis wee fs TAs canons cease teddeace ceeeeoads 6 


3. Sporophytes small (less than 5 mm long), fusiform or banana-shaped, lying nearly horizontally on 
thallus, almost entirely covered by involucre, becoming only partially exserted when fully mature; 


PSCUNOGIALS CS HOUNCC mn Meer. eer A. RS eee hwlasscsccdacatetcesUatecatontsunccietetersetccantatetacctentets Stee Notothylas 
3. Sporophytes long, erect, thin, stem-like, projecting far beyond involucre at maturity; pseudoelaters 
SLON Galea y Agi Mees. SRM te ONY, STEN S65 os Sabin cdate becuse es dhah aba vbeens TeacBavents tea ceeeeeet ges RRP Just eyes 4 
40s poresaye llow:sthallusisolid, lacking Cavities ..5....:...,2s1200.+-npetaecvenapahandnst phil eopereh taille noueeee: Phaeoceros 
AuSporesiblackonbrawnsthallusswithintermal Cavities: by2 srs ..stveceh an .sdduc Ne a MAW ye elasule, toecseceetéictieytieseees 5 


5. Pseudoelaters thin-walled, light brown; proximal face of spore with distinct trilete ridges ................... 
a OO Cae BC Ly WP PRPS oy Sa RE een or Oe ee re meee Ps eR Anthoceros subgen. Anthoceros 
5. Pseudoelaters very thick-walled, usually dark brown; proximal face of spore with indistinct trilete 
TAC fa ciety ce eet Sh i cdc os ces cxsabrouen os RAD sine eee ae Anthoceros subgen. Folioceros 
6. Thallus with internal cavities; dorsal surface of thallus usually reticulate ......0...0.cceee Anthoceros 
6. Thallus solid, without cavities; dorsal surface of thallus not reticulate 
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7. Lowland plants (below 1000 m); thallus very flat, margins usually dissected ................0.0. Notothylas 
7. Montane plants (rarely in lowlands); thallus entire or shallowly lobed, sometimes crispate ................. 


Order ANTHOCEROTALES 


An order containing two families, the Anthocerotaceae and the Dendrocerotaceae. 


ANTHOCEROTACEAE Dumort. 


The Anthocerotaceae are characterised by the capsules possessing stomata, the pseudoelaters lacking 
spiral thickenings, the solid or cavernous thalli, and antheridia 24 or more in each antheridial chamber. 


The largest family of the Anthocerotophyta, with 4-6 genera recognised, 2 of which are known from Africa (3 if 
Folioceros is treated as a separate genus). The family is very poorly known in sub-Saharan Africa, and many of the 
described species are likely to be either placed in synonymy or otherwise rejected. 


Literature: Hasegawa (1991, 1994, 1995), Hassel de Menéndez (1988), Hyv6nen & Piippo (1993), Ren- 
zaglia (1978), Schuster (1992b). 


ANTHOCEROS L. 


Thallus light- to dark green, becoming blackish, variously lobed (sometimes strongly pinnately or pal- 
mately), forming partial or complete rosettes; lobes + entire to deeply divided-laciniate, midrib lacking, 
dorsal surface smooth or with lamellae, margins plane to undulate-crisped, cavernous, the cavities filled 
with mucilage, or with Nostoc colonies (visible as dark dots). Dioicous or monoicous. Gametoecia im- 
mersed in the thallus. Antheridia more than 4 in each antheridial chamber; antheridial wall of 4 large, 
regularly arranged tiers of cells. Capsules long and thin, 1-5 cm long at maturity, with or without sto- 
mata. Spores dark brown or blackish (in subgen. Folioceros sometimes a lighter brown), trilete ridges 
conspicuous or obscure. Pseudoelaters thin- or thick-walled, never spirally thickened. 


The taxonomy of this genus is so poorly known that the number of taxa is very uncertain. Seven species of Antho- 
ceros have been described from West Africa, but most are little known and inadequately described, and the number 
may eventually be reduced through synonymy. Several African species have not been properly studied since they 
were first published in the 19th or early 20th century. Furthermore, the total number of collections from Africa is 
small. 


Literature: Bharadwaj (1972), Jones & Harrington (1983), Vanden Berghen (1972b). 


1. Pseudoelaters 350-460 um long, the walls very thick, lumen narrow, sometimes visible only as a line 
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ood cr SRS rere Ra: RRP, pee HE subgen. Folioceros 


1. Pseudoelaters much shorter, to 150 um long, lumen Wide .............c:ceeceeseeeteenteees subgen. Anthoceros 


subgen. Folioceros (Bharadw.) R.M.Schust. 


1. Anthoceros incurvus Steph., Hedwigia 32: 
143. 1893; Folioceros incurvus (Steph.) Bha- 
radw., Geophytology 2: 79. 1972. 


Thallus strap-shaped, to ca. 3 cm long, relatively 
long and narrow, cavernous, + deeply and irregu- 
larly pinnately lobed, the lobes short, usually 
truncate, often + palmately lobed or laciniate; 
dorsal surface usually smooth; the male thallus 
reportedly more distinctly pinnately lobed than the 
female thallus, the female thallus wider than the 
male; epidermal cells in cross-section 10-16 um 
wide x 14—20 um long, similar in size to the inner 


cells. Dioicous. Involucres cylindrical, somewhat 
attenuate, to 8 mm high. Capsules lacking sto- 
mata. Spores subglobose, 26-30 um in diameter, 
light brown, the proximal face lacking trilete 
ridges (or with small and obscure ones), densely 
ornamented with baculate papillae 1-2 um high. 
Pseudoelaters light brown, narrow-elongate, typi- 
cally 4-celled, 350-460 um long, 5.0-8.5 um 
thick (wider near cell end-walls), very thick- 
walled, the lumina often visible only as a narrow 
line. 


On wet stones at the side of a stream, on a steep earth 
bank by a path, and on a mossy boulder by a swift 
stream. There are four confirmed records from Africa, 
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Fig. 283. Anthoceros incurvus. A: female frond, with involucre and base of capsule. B: male frond showing position of 


antheridial pits. C: elaters. D: portion of thick-walled elater. 
1972, as Folioceros incurvus). 


all from Cameroon, ranging from sea-level to 910 m. 
However, it is likely that the species occurs more 
widely, at least in West Africa. The very thick-walled 
pseudoelaters, and spores with baculate papillae and 
lacking distinct trilete ridges place A. incurvus in sub- 
gen. Folioceros (which is treated by some authorities as 
an independent genus, Folioceros Bharadw.). The only 
other African species which has been placed in this 
subgenus is A. fuciformis Mont. (Folioceros fuciformis 
(Mont.) Bharadw.), a species known from Tanzania, 
Réunion and Rodrigues, and differing from A. incurvus 
in the capsule possessing stomata (Jones 1981; Hase- 
gawa, 1995). Plants from Annob6on, published in Arnell 
(1956b) under Megaceros laceras (a synonym of A. 
fuciformis), may possibly be the latter species. How- 
ever, since they were collected from the branches of 
rainforest trees, it seems likely that another species was 
to hand. Bharadwaj (1972) considered that a specimen 
labelled A. pinnatus Steph., collected by Dusén in Cam- 
eroon, may also be A. incurvus. 


subgen. Anthoceros 


2. Anthoceros buettneri Steph., Sp. Hepat. 5: 
997. 1916. 


On soil. There are only two published collections 
of this species, both from West Africa: from Bis- 
markburg, Togo, and from the Legon Botanic 
Garden, Ghana. Jones & Harrington (1983) de- 
scribed it as a small plant with the habit of A. 
crispulus auct., but differing in the spores, which 
are black, 40-45 um in diameter, and densely 
ornamented on all faces with spines 1-2 um long, 
the proximal face of the spore with trilete ridges. 


A-D: Cameroon, collection not known. (from Bharadwaj, 


3. Anthoceros caucasicus Steph., in Woronow, 
Bull. Musée Caucase (Tiflis) 8: 87 [reprint 7]. 
1914. 

Anthoceros mandonii Steph., Sp. Hepat. 5: 997. 1916; Aspi- 


romitus mandonii (Steph.) R.M.Schust., Hep. Anth. 
North America VI: 786. 1992. 


Thallus dull green, irregularly dissected into 
lobes, cavernous, margins often undulate-crisped, 
forming partial rosettes 0.3—-2.0 mm in diameter. 
Monoicous. Capsule ca. 1-3 cm long, with sto- 
mata 60-70 um long 40 um wide. Spores black, 
(42—)45—50(—55) um in diameter, distal face with 
discrete, short, often sinuate and shortly branched 
lamellae, or a network of linked lamellae forming 
ridges and peaks; proximal face with conspicuous 
trilete ridges bordered by a smooth band ca. 5 um 
wide, lacking ornamentation, and otherwise with 
sinuate lamellae. Pseudoelaters (80—)100—-120 um 
long x 10-20 um wide, of 1-4 cells. 


The only record of this species, as A. mandonii, from 
West Africa are of collections from the Loma Moun- 
tains, Sierra Leone, where it was found on soil over 
rocks on west-facing cliffs and on the summit plateau, 
1830-1940 m. The only other African records (also of 
A. mandonii) are from D.R. Congo. Because a descrip- 
tion of the Sierra Leone plants is not available, the 
above description is taken from that of plants from D.R. 
Congo published in Vanden Berghen (1972b, 1978). 


4. Anthoceros dilatatus Steph., Bot. Jahrb. Syst. 
8: 95. 1886; Aspiromitus dilatatus (Steph.) 
Steph., Sp. Hepat. 5: 960. 1916. 
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Fig. 284. Anthoceros caucasicus. A: thallus with capsules and androecia. B: thallus cross-section. C: detail of thallus 
cross-section. D: capsule. E: spore, proximal face. F: spore, distal face. G-K: pseudoelaters. A-K: Dem. Rep. Congo, 
Malaisse s.n. (drawn by O. Van de Kerckhove). 


Steph., Sp. Hepat. 5: 962. 1916. 


The thallus of this species was described by 
Stephani as strongly pinnate, with lacerate- 
dissected branches, the capsule 4 cm long, and 


This species was described as being distinct in the 
large size of its thallus, to 8 cm long and 4-5 mm 
wide, and the long branches, 4-5 cm long; the 
spores 25 um in diameter (Stephani, 1886). It was 


based on plants collected from Bioko in 1885. The 
only other record, also from Bioko, was published 
in Arnell (1956b) but without indicating the char- 
acters that were used to identify the specimens. 


5. Anthoceros pinnatus Steph., Bol. Soc. Bot. 4: 
182. 1886; Aspiromitus pinnatus (Steph.) 


densely spinose spores 50 um in diameter. How- 
ever, Stephani’s description is brief, and insuffi- 
cient to differentiate this species clearly from 
other species of Anthoceros. The only records of 
this taxon are from Cameroon and Sao Tomé, 
both made in the 19th century. See also under A. 
incurvus. 


PHAEOCEROS Prosk. 


Thallus deep to dark green, rather fleshy, usually forming rosettes to 2—3 cm in diameter, without a mid- 
rib, solid (lacking mucilaginous cavities), usually with scattered Nostoc colonies; thallus margins entire 
or crenate, flat or somewhat crispate, dorsal surface smooth. Usually monoicous, occasionally dioicous; 
often strongly protandrous. Antheridia 24 in each antheridial chamber; antheridial wall made up of 
irregularly arranged cells (not in obvious tiers), opening irregularly. Capsules, when mature, erect, 1— 
5(—9) cm long, linear, with epidermal stomata and a well developed columella. Spores yellow, occasion- 
ally brownish-yellow, long-adherent in tetrads, but when separated, rounded-tetrahedral, the faces or- 
namented or nearly smooth, the proximal faces with distinct trilete ridges. Pseudoelaters (1—)2—4-celled, 
pale brown, the walls thin and with irregular thickenings, never spirally thickened. 
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Fig. 285. Phaeoceros carolinianus. A: thallus with immature gametoecia. B: thallus with capsules and antheridial pits. C: 
thallus in cross-section. D-F: three different spores - D: distal face; E: proximal face, showing trilete mark; F: lateral view. 
G: pseudoelaters. A-G: D.R. Congo, Symoens 2795. (drawn by O. Van de Kerckhove). 


Phaeoceros is easily distinguished by the yellowish spores and by the rather fleshy, solid thalli with a smooth upper 
surface, and lacking internal cavities. Anthoceros is very different in the brown to black spores, the more delicate 
thallus with large internal cavities, and more strongly dissected, often crisped thallus margins. The antheridial wall 
affords a further character distinguishing Phaeoceros from Anthoceros. This cosmopolitan genus is poorly known in 
Africa, where seven species have been described, together with eight other species formerly assigned to Anthoceros, 
but described as having pale or yellowish spores and a thallus lacking cavities, and therefore likely to be species of 
Phaeoceros. However, many of these 15 species have not been recorded since they were first described in the late 
19th or early 20th century, and it seems likely that some or most will eventually be placed in synonymy. As with 
Anthoceros, there are very few collections of Phaeoceros from West Africa. 


Literature: Hasegawa (1991, 1993), Hassel de Menéndez (1987), Schuster (1992b). 


1. Phaeoceros carolinianus (Michx.) Prosk., 
Bull. Torrey Bot. Club 78: 347. 1951; Antho- 
ceros carolinianus Michx., Fl. Bor.-Amer. 2: 
280. 1803; Phaeoceros laevis subsp. carolini- 
anus (Michx.) Prosk., Rapp. Comm. VII 
Congr. Int. Bot. Paris 14-16: 60. 1954. 

Anthoceros ecklonii Steph., Sp. Hepat. 5: 978. 1916. 


Plants very variable in size and form. Thallus dark 


green, smooth (lacking lamellae), repeatedly 
branched, the branches frequently 3-5 mm wide, 
sometimes expanded towards the apex, the mar- 
gins + lobed, forming rosettes or irregular patches 
2-4 cm across. Thallus 4~7 cells thick in cross- 
section, the upper and the lower epidermal cells 
10-20 um deep, the medullary cells 30-50 um 
deep x 50-100 um long, all thin-walled. Mono- 
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icous. Female involucres mostly solitary, occa- 
sionally paired, 1.5—3.0(—5.0) mm long. Capsules 
eventually 3—-4(-6) cm long. Spores yellow, (30- 
)35—45(—50) um, rounded-tetrahedral, with proxi- 
mal trilete ridges; the proximal faces finely 
granulose to nearly smooth, with few, scattered 
minute papillae, and only in the central part of 
each face; the distal faces densely papillose to 
spinulose throughout. 


On moist soil and rocks, in cultivated ground, by paths 
and roads and on streamsides, usually in open habitats 
and in districts with a seasonal climate, from the low- 
lands to 3500 m. In West Africa, it is recorded only 
from the Loma Mountains, Sierra Leone, and from Mt. 
Cameroon, though it doubtless occurs much more 
widely; elsewhere in Africa, widely distributed and 
frequent. P. carolinianus sometimes forms tubers on the 
ends of short stalks beneath the thallus, and plants with 
abundant tubers have been collected on Mt. Cameroon 
at ca. 2300 m (Jones 340) and at Ranguie in Cameroon 
(Edwards 2586). P. carolinianus, distinguished from P. 
laevis by its monoicous thallus and spore ornamenta- 
tion, was formerly treated as a subspecies of the latter 
species. P. laevis is dioicous, and the spores are densely 
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papillose on the proximal faces. Spore ornamentation is, 
however, somewhat variable. P. carolinianus appears to 
be the normal form in Africa, but it is often difficult or 
impossible to ascertain whether a herbarium specimen is 
monoicous or dioicous. 


A few other species of Phaeoceros (as Anthoceros) have 
been reported from West Africa. P. fulvisporus (Steph.) 
Hasegawa was treated as distinct from P. carolinianus 
in Hasegawa (1993) on the basis of its spore ornamen- 
tation. It is known from Rwanda and Tanzania. P. bul- 
biculosus (Brot.) Prosk. was recorded by Mitten in 1863 
(as Anthoceros dichotomus) amongst Mann’s collec- 
tions from Mt. Cameroon. It regularly forms tubers, and 
is distinguished from P. carolinianus by the spores, 
which often have a sharply demarcated cushion-like 
swelling in the middle of the distal face, and are granu- 
lose on both faces, lacking papillae and spines. 


There are records of two further species which have a 
solid thallus and yellow spores: 'Anthoceros' mildbrae- 
dii Steph. from Cameroon and Anthoceros jollyanus 
Steph. (Phaeoceros jollyanus (Steph.) S.W.Arnell) from 
Bioko and ‘French Guinea’. Both are poorly known and 
inadequately described, and might be synonymous with 
P. carolinianus. 


DENDROCEROTACEAE (Milde) Hassel. 


Characters of the Dendrocerotaceae include the capsules lacking stomata, the elaters with a single spiral 
thickening band, and the (usually) single antheridium developing in each antheridial chamber. Most 
species are epiphytic or epiphyllous, in contrast with those of the Anthocerotaceae and Notothylada- 
ceae, which are found on soil and rock. 


Hyvonen & Piippo (1993) are followed in the recognition of two genera within the Dendrocerotaceae, Dendroceros 
and Megaceros, the latter genus known in Africa only from Tanzania. 


Literature: Hasegawa (1995), Schuster (1992b). 


DENDROCEROS Nees 


Plants small. Thallus 2-4 mm wide, irregularly lobed or branched, composed of a midrib 0.3—1.0 mm 
wide and 5-8 cells thick, and 1-stratose wings; margins usually undulate or crisped. Midrib solid or 
with cavities containing mucilage; Nostoc colonies usually present. Epidermal cells thin-walled, with 
open trigones or 4-sided intracellular spaces. Monoicous or dioicous. Antheridia 1(—4) in each an- 
theridial chamber; cells of antheridial jacket irregularly arranged, not in tiers. Mature capsules erect, 
linear, to 4 cm long, without epidermal stomata, columella present. Spores green at the time of release, 
rounded, large (SO—100 um), becoming pluricellular, distal faces papillose; elaters long and narrow, 
with a single spiral thickened band. 


A small genus, of wide distribution throughout the tropics, but with an uncertain number of species. Four species 
have been described from Africa (and an additional one from St. Helena), all apparently very rare and local. How- 
ever, one is based on a mid-19th century record and requires confirmation. Species of Dendroceros grow on mossy 
boles of trees and on rotting wood, or are occasionally epiphyllous, very different habitats from other African mem- 
bers of the Anthocerotophyta. Distinctive features of Dendroceros are the midrib, the epidermal cells often with 
conspicuous, open trigones, the capsule walls lacking stomata, the large, green, pluricellular spores, and elaters with 
a spiral band. 
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Fig. 286. Dendroceros africanus. A: thallus with androecia and a capsule. B: cross-section of mid-part of thallus, showing 
narrowing to a wing. C: dorsal epidermal cells of thallus. D: involucre and capsule. E: spiral pseudoelater. F,G: spores. H,J: 
epidermal cells of capsule. A-H: Tanzania, Baagoe & Vollesen B297. J: Cameroon, Jungner 9 (type). D. borbonicus. K: 
epidermal cells of capsule. K: Réunion, De Sloover 17829. (drawn by O. Van de Kerckhove). 


1. Dendroceros africanus Steph., Sp. Hepat. 5: 
1013. 1917. 
Thallus dark blackish-green, forming thin patches 
on bark; fronds 1-2 cm long, irregularly and dis- 
tantly branched, the branches diverging at a wide 
angle. Midrib pluristratose, 0.25—0.35 mm wide, 
the unistratose wings ca. 0.3—0.4 mm wide, con- 
volute, undulate and/or crisped. Dorsal cells of 
thallus ca. 25-35 sm wide, quadrate or quadrate- 
hexagonal, with large nodular trigones and intra- 


cellular spaces. Involucres long. Capsules to 10 
mm long, the epidermal cells tending to form 
strands of + wider cells alternating with strands of 
narrower cells (Fig. 286E), the longitudinal walls 
very thick, the transverse walls thin (the thicken- 
ings elongate), cell lumens very irregular in shape. 
Spores 60(?-70) um, somewhat flattened, densely 
and finely papillose, becoming pluricellular. 
Elaters 10-12 tm wide, of a single thickened 
band, 5-6 um wide, forming a close spiral. 
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D. africanus appears to be very rare, and has been re- 
ported on only two occasions. The type specimens were 
collected by Jungner in 1891 from Bibundi, Cameroon, 
the only record from West Africa, and the above de- 
scription is based on that collection. The other report is 
from the East Usambara Mts, Tanzania, where a few 
collections were made in 1974. Those collections con- 
tain copious fertile material, including monoicous thalli. 
The only other record of a Dendroceros from West 
Africa is of D. crispatus (Hook.) Nees, which Mitten 
recorded (in 1863) amongst Mann’s collections from 
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Sao Tomé. It requires confirmation, however. 

Two other species are known from Africa. D. bor- 
bonicus is locally frequent on some of the East African 
Islands, and is very similar to D. africanus; it differs in 
the much more rounded thickenings of the epidermal 
cell walls of the capsule (Fig. 286K). D. javanicus, 
reported from Tanzania, differs from both D. africanus 
and D. borbonicus in the narrower, more convex costa, 
the typically perforate-reticulate thallus laminae, and the 
longitudinal (not nodulose) thick-walled epidermal cells 
of the capsule. 


Order NOTOTHYLALES 


An order containing only the Notothyladaceae. 


NOTOTHYLADACEAE (Milde) Mull.Frib. ex Prosk. 
A monogeneric family with the characters of the genus. 


The Notothyladaceae (Notothylas) differ from the other families of the Anthocerotophyta in many characters, 
amongst which are the short sporophytes lying almost horizontally on the thallus, the mature capsules enclosed in 
the involucre for much of their length, and the 1-celled pseudoelaters similar in size to the spores. 


NOTOTHYLAS Sull. 


Thallus + lobed or dichotomously branched, forming small patches ca. 1-2 cm across, to 6-8 cells thick 
in the centre, with large mucilage-containing cells, and without large, intercellular, mucilage-containing 
cavities. Antheridia 1-4 in each antheridial chamber. Capsules short, to ca. 3 mm long, often 2 within a 
single involucre, horizontal or decumbent, clavate, cylindrical or banana-shaped, dehiscing by valves or 
rupturing irregularly, with or without a columella. Pseudoelaters short, approximately the same size as 
the spores, sometimes with irregular bands of thickening, sometimes absent. 


A small genus of warm climates, perhaps of fewer than 20 species, with 34 species at low elevations in Africa. 
There are few African records of the genus, which has mostly been recorded from West Africa, and otherwise only 
from Angola, Uganda and Tanzania. The genus is usually easily recognised when the distinctive, horizontal sporo- 
phytes are present. The most useful characters for distinguishing the species come from the ripe spores and the cap- 
sules. The plants are fast-growing, and are probably usually annual on nutrient-rich earth in seasonally wet places. 
They are frequent on paths in farmland, in gardens and on the banks of streams, and their seasonal appearance in or 
shortly after the rainy season probably accounts partly for the paucity of records. In Africa, the genus seems to be 
mainly lowland, but as it extends into temperate Europe and North America, there seems to be no reason why it 
should not occur widely at higher altitudes in Africa. 


Literature: Hasegawa (1979, 1995), Jones (1985b), Schuster (1992b). 
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3. Columella absent; spores 25-30 um, tuberculate 


Thallus usually 1—2(—2.5) cm long, forming in- 
complete or complete rosettes, the apex variously 
lobed or laciniate. Monoicous, protandrous. Cap- 
sules, when mature, dark brown, 0.5—2.0(—2.3) 
mm long, involucre with 4—5 low, longitudinal 


1. Notothylas decurva (Mitt.) Steph., in 
W.P.Hiern, Cat. Afr. Pl. Welwitsch 2: 320. 
1901; Anthoceros decurvus Mitt., Trans. Linn. 
Soc., London 23: 58. 1860. 

Notothylas angolensis Steph., Sp. Hepat. 5: 1017. 1917. 
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Fig. 287. Notothylas ?javanica. A: thallus with sporophytes. B: undehisced capsule. C: exothecial cells. A-C: Ghana, 
J.B.Hall GC47099 p.p. Notothylas indica. D: thallus with sporophytes. E: opened capsule, showing columella. F: exothe- 
cial cells showing dark coloured cells along line of dehiscence. D-F: Ghana, J.B.Hall GC47099 p.p. (drawn by O. Van de 


Kerckhove). 


ridges shortly laciniate at the base; exothecial 
cells of capsule quadrate, 1-2 x as long as wide, 
(22—)24-35(—40) um wide x 30—50(—58) pm long; 
lines of dehiscence ill defined, marked by nar- 
rower cells, usually almost the same colour as 
adjacent cells, variable in number even on a single 
thallus, and frequently not extending the full 
length of the capsule; columella absent or rudi- 
mentary, at most to 0.35 the length of the capsule. 
Spores yellow when mature, (30—)36—45(—50) 
um, appearing smooth under moderate magnifi- 
cation, very slightly granulose under high magni- 


fication, tetrahedral, with sharp trilete ridges sepa- 
rating the proximal faces. Pseudoelaters rather 
larger than the spores, to ca. 60 um, with a thick- 
ened band (often forked) extending partly around 
the circumference. 


N. decurva seems to be the most frequent species of 
Notothylas in West Africa. It has been recorded in Cam- 
eroon, Nigeria, Ghana and Sierra Leone. The only other 
African record is from Angola. N. decurva is closely 
related to the North American and European N. orbicu- 
laris (Schwein) Sull., with which it is sometimes held to 
be synonymous (e.g. Schuster, 1992b). N. orbicularis 
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seems to differ in having narrower exothecial cells and a 
more distinctly marked line of dehiscence in the capsule 
wall. However, further study is needed to show whether 
these are sufficient reasons to differentiate the two spe- 
cies. A yellow-spored plant which resembles N. decurva 
in most respects, but having narrow very thick-walled 
exothecial cells and well defined lines of dehiscence, 
has been collected at Musaia, Sierra Leone (coll. Don- 
ald) and at Abuja, northern Nigeria (Jones 885 p.p.). It 
may represent a distinct species, but its status must 
remain uncertain until more copious material is avail- 
able. 


2. Notothylas flabellata Steph., Cat. Afr. Pl. 
Welwitsch. 2: 320. 1901. 


N. flabellata resembles N. indica in the narrow 
exothecial cells of the capsule, but the spores are 
smaller (25-30 um in diameter) with the faces 
tuberculate (not smooth), and the capsule lacks a 
columella. It was described from specimens col- 
lected in Angola in 1857, from wet rocks by a 
stream at about 900 m. The only other report from 
Africa is of several collections from Cameroon 
(Augier, 1985). Hassel de Menéndez (1976) sug- 
gested that this species may be synonymous with 
N. levieri Schiffn., a species from the Indian sub- 
continent. 


3. Notothylas indica Kashyap, Proc. Lahore Phi- 
los. Soc. 4: 54. 1925. 


N. indica resembles N. decurva in its vegetative 
characters, and differs as follows: capsule 2—3 mm 
long, the columella well developed and persistent, 
extending 0.65—0.75 the length of the capsule; 
exothecial cells longer and narrower, 15—20 um 
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wide x 60-90 um long, with very incrassate walls 
leaving only a narrow lumen, with 2 well-marked 
lines of dehiscence, one on each side of the valve. 
Spores black by reflected light; dark brown by 
transmitted light, (45—)50-58 um, smooth, tetra- 
hedral, with proximal faces separated by sharp 
trilete ridges. 


This species was collected in the botanic garden of Le- 
gon University, Ghana, where it was growing mixed 
with N. decurva, this being the only record in Africa. It 
is easily distinguished from N. decurva (and N. 
javanica) by the blackish spores and the very narrow 
exothecial cells of the capsule. 


4. Notothylas javanica (Sande Lac.) Gottsche, 
Bot. Zeit. 16 (Beilage): 20. 1858; Blasia 
javanica Sande Lac., Syn. Hep. Jav.: 94. 1856. 


N. javanica is characterised by the capsule lacking 
both a columella and special dehiscence lines, by 
the widely rectangular or quadrate epidermal cells 
of the capsule, by the yellow spores, and by the 
absence of pseudoelaters. It resembles N. decurva 
very closely, except for the usual absence of 
pseudoelaters, and perhaps by the involucre being 
more markedly plicate and laciniate. 


A collection from Ivory Coast (coll. Porembski, 1992) 
was determined by Hasegawa as this species. However, 
because the distinctions from N. decurva (as described 
in Jones, 1985b) are slight, he suspected the two taxa 
might, in fact, be synonymous (Hasegawa, 1995). 

A specimen from Ghana (J.B.Hall (GC47099 p.p.)), 
originally determined as N. decurva, appears entirely to 
lack pseudoelaters (Fig. 287). On this basis, it would be 
better assigned to N. javanica pending a reassessment of 
these two species. 
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Currently accepted names of taxa are in boldface regular font, synonyms in italic font. 


Acanthocoleus, 284 
aberrans, 284 
chrysophyllus, 284 
madagascariensis, 284 

Acrobolbaceae, 193 

Acrobolbus, 193 
bilobus, 141 
campylodontus, 119 

Acrolejeunea, 241 
angustispica, 241 
aulacophora, 241 
borgenii, 280 
confertissima, 244 
emergens var. 

confertissima, 244 
ferruginea, 277 
fulva, 280 
fuscescens, 352 
occulta, 278 
orchidae, 280 
pusilla, 241 
pycnoclada, 244 


Acrolejeunea emergens var. 


emergens, 244 
Acromastigum 
exile, 105 
Adelanthaceae, 119 
Adelanthus, 119 
decipiens, 119 
lindenbergianus, | 19 
Altonia 
eximia, 46 
Alicularia 
vermicularis, 155 
Allisoniaceae, 69 
Allisoniella, 124 
Alobiella 
chevalieri, 133 
Alobiellopsis, 121 
Anastrophyllum, 137 
auritum, 137 
calcaratum, 140 
gambaragarae, 137 
grossitextum, 140 
hintzeanum, 140 
minutum, 140 
piligerum, 137 
Andrewsianthus, 140 
bilobus, 141] 
jamesonii, 141 
Aneura, 79 
amazonica, 82 
angusticosta, 82 


congoana, 82 
congoensis, 85 
erosa, 82 
exigua, 85 
grosselimbata, 82 
inconspicua, 82 
latissima, 80 
limbata, 83 
longispica, 84 
papulosa, 85 
piliflora, 85 
pinguis, 80 
pseudopinguis, 80 
reticulata, 83 
saccatiflora, 85 
stephanii, 82 
tenera, 82 
travisiana, 82 
Aneuraceae, 79 
Anthelia 
hirtella, 150 
Anthoceros, 416 
subgen. Anthoceros, 417 
subgen. Folioceros, 416 
buettneri, 417 
carolinianus, 419 
caucasicus, 417 
decurvus, 422 
dichotomus, 420 
dilatatus, 417 
ecklonii, 419 
fuciformis, 417 
incurvus, 416 
jollyanus, 420 
mandonii, 417 
mildbraedii, 420 
pinnatus, 417, 418 
Anthocerotaceae, 416 
Anthocerotales, 416 
Anthocerotophyta, 414 
Aphanolejeunea, 365 
diaphana, 371 
exigua, 367 
jovetastiana, 366 
lisowskii, 366 
microscopica var. exigua, 
367 
microscopica var. 
microscopica, 368 
moramangae, 370 
subdiaphana, 371 
truncatifolia, 371 
zenkeri, 390 


Arachniopsis, 102 
coactilis, 104 
diacantha, 104 
diplopoda, 104 
madagascariensis, 104 

Archilejeunea, 244 
subgen. Dibrachiella, 245 
abbreviata, 245 
africana, 248 
apiculata, 266 
autoica, 248 
elobulata, 248, 250 
jonesii, 248 
linguifolia, 250 
palustris, 261 
pappeana, 279 
parviflora, 248 
parvistipula, 248 
pobeguinii, 245 
staudtiana, 248 
subinermis, 248 
taxiantha, 248 
xanthocarpa, 352 

Arnelliaceae, 190 

Aspiromitus 
dilatatus, 417 
mandonii, 417 
pinnatus, 418 

Asterella, 42 
abyssinica, 43 
bachmannii, 44 
marginata, 44 
wilmsii, 44 

Aytoniaceae, 42 

Balantiopsidaceae, 195 

Bazzania, 104 
adnexa, 105 
borbonica, 107 
convexa, 105 
decrescens subsp. 

decrescens, 105 
decrescens subsp. 
molleri, 105 

laxifolia, 108 
molleri, 105 
nitida, 105 
papillosa, 107 
praerupta, 107 
roccatii, 108 
schismoidea, 107 
stephani, 107 
stolonifera, 143 
Blasia 
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javanica, 424 
Blepharostoma 
sejunctum, 104 
Blepharostoma 
trichophyllum, 112 
Blyttia 
byssophora, 74 
Brachiolejeunea 
africana, 273 
assimilis, 273 
bidens, 269 
camerunensis, 259 
camerunensis vat. 
angolensis, 259 
confertifolia, 259 
crenata, 259 
hildebrandtii, 269 
natalensis, 284 
nigra, 273 
parviflora, 259 
tristis, 259 
usambarensis, 273 
Calobryales, 33 
Calycularia, 69 
crispula, 69 
Calypogeia, | 14 
afrocaerulea, 115 
annabonensis, | 15 
arguta, 117 
ericetorum, 191 
fissa, 117 
fusca, 118 
longifolia, 117 
repandifolia, 118 
Calypogeiaceae, 113 
Cardiolejeunea 
dipterocarpa, 328 
papilionacea, 342 
Caudalejeunea, 250 
africana, 251 
dusenii, 255 
hanningtonii, 255 
Jehmanniana, 257 
lewallei, 256 
tricarinata, 257 
yangambiensis, 257 
zenkeri, 255 
Cephalojonesia, 125 
incuba, 125 
Cephalozia, 121 
africana, 121 
atro-viridis, 131 
bicuspidata, 121 
connivens subsp. fissa, 
121 


connivens Vat. flagellifera, 


121 


crassicaulis, 121 
fissa, 121 
grossitexta, 121 
Jishibae, 124 
kiaeri, 127 
minutissima, 127 
nematodes, 112 
radicans, 130 
vaginans, 130 


Cephaloziaceae, 121 
Cephaloziella, 126 


atro-virens, 131 
atroviridis, 131 
biokoensis, 126 
chevalieri, 133 
gittinsii, 133 
kiaeri, 127 
nigerica, 135 
retusa, 133 
turneri, 127 
ugandica, 135 
vaginans, 130 
vaginans var. 
camerunensis, 130 


Cephaloziellaceae, 124 
Ceratolejeunea, 291 


belangeriana, 292 
beninensis, 293 
cornutissima, 295 
diversicornua, 295 
floribunda, 295 
jungneri, 294 
mascarena, 292 
mauritiana, 292 
saxbyi, 294 
stictophylla, 295 
umbonata, 296 
usambarensis, 294 
zenkeri, 297 


Chandonanthus, 150 


hirtellus, 150 

hirtellus subsp. giganteus, 
150 

squarrosus, 150 


Cheilolejeunea, 297 


subgen. Euosmolejeunea, 
299 

subgen. Renilejeunea, 
301 

subgen. Strepsilejeunea, 
308 

africana, 307 

brachytoma, 301 

camerunensis, 308 

cordistipula, 299 

crenulata, 307 

cucullata, 315 


decursiva, 302 
diversifolia, 303 
ecarinata, 301 
exigua, 324 
exinnovata, 304 
inflata, 304 
intertexta, 304 
krakakammae, 309 
kurzii, 304 
latistipula, 330 
madagassa, 307 
montagnei, 299 
newtonii, 306 
obtusistipula, 340 
omphalogastria, 302 
pluriplicata, 310 
principensis, 307 
robillardii, 301 
ruwenzorensis, 301 
serpentina, 307 
silvestris, 307 
silvestris var. involuta, 
307 
surrepens, 307 
tisserantii, 302 
trifaria, 301 
usambarana, 309 
Chiloscyphus 
armatistipulus, 158 
concretus, 165 
congoanus, 168 
cuspidatus, 163 
difformis, 165 
dubius, 158 
hamatistipulus, 158 
loangensis, 158 
luridus, 167 
martianus, 168 
muricatus, 169 
oblongifolius, 158 
occidentalis, 158 
spectabilis, 161 
thomeensis, 161 
trapezioides, 156 
Chonecolea, 131 
ruwenzorensis, 131 
Clasmatocolea, 155 
fasciculata, 155 
vermicularis, 155 
Cleveaceae, 35 
Cololejeunea, 371 
subgen. Pedinolejeunea, 
393 
subgen. Protocolea, 372 
subgen. Taeniolejeunea, 
390 
africana, 394 


amaniensis, 384 
androphylla, 375 
apiculata, 375 
appressa, 391 
bichiana, 391 
bolombensis, 395 
calcarata, 375 
cardiocarpa, 395 
cornuta, 377 
crenatiflora, 386 
crenatiflora vat. 
orientalis, 387 
cristata, 394 


cristata var. occidentalis, 


395 
cuneata, 394 
cuneifolia, 378 
cuspidata, 375 
dentata, 378 
dissita, 385 
duvignaudii, 379, 390 
elegans, 380 
filicaulis, 381 
floccosa, 391 
furcilobulata, 382 
harrisii, 384 
hildebrandii, 382 
himalayensis, 397 
iradieri, 384 
lanceolata, 384 
latilobula, 398 
leloutrei, 398 
magna, 384 
malanjae, 379 
mariana, 386 
minutissima subsp. 
minutissima, 385 
minutissima subsp. 
myriocarpa, 385 
moramangae, 370 
myriocarpa, 385 
nigerica, 400 
nymanii, 386 
obliqua, 386 
obtusifolia, 389 
occidentalis, 401 
peraffinis var. elegans, 
393 
platyneura, 391 
pusilla, 38% 
pusilla var. pusilla, 389 
pusilla var. obtusifolia, 
389 
raduliloba, 344 
scabriflora, 386 
stenophylla, 381 
subdiaphana, 37} 
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usambarica, 391 
zenkeri, 390 
Colura, 402 
sect. Colura, 403 
sect. Eucolura, 404 
sect. Glotta, 402 
sect. Harmophyllum, 404 
sect. Lingua, 402 
sect. Macrocamphus, 403 
calyptrifolia subsp. 
tenuicornis, 403 
cylindrica, 405 
digitalis, 404 
dusenii, 404 
mosenii, 404 
pungens, 403 
tenuicornis, 403 
Colurolejeunea 
dusenii, 404 
obtusa, 404 
tenuicornis, 403 
Conoscyphus, 156 
inflexifolius, 156 
trapezioides, 156 
Crossotolejeunea, 363 
kilimanjarica, 363 
Cryptomitrium, 42 
oreades, 42 
Cyathodium, 36 
africanum, 37 
aureonitens, 36 
cavernarum, 37 
foetidissimum, 37 
griffithii, 36 
Cyclolejeunea 
annobonensis, 358 
Cylindrocolea, 130 
atroviridis, 131 
chevalieri, 133 
gittinsii, 133 
madagascariensis, 135 
nigerica, 135 
rhizantha, 133 
ugandica, 135 
Dendroceros, 420 
africanus, 42] 
crispatus, 422 
Dendrocerotaceae, 420 
Dicranolejeunea, 283 
axillaris, 2%3 
chrysophylla, 284 
madagascariensis, 284 
madagascariensis var. 
madagascariensis, 286 
madagascariensis var. 
obtusifolia, 287 
natalensis, 284 
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Diplasiolejeunea, 406 
albifolia, 407 
aulae, 408 
bifidula, 413 
brachyclada, 409 
cavifolia, 409 
cobrensis, 409 
cogoensis, 4] | 
cornuta, 413 
cornuta var. laciniata, 413 
drepanolejeunoides, 413, 
414 
harpaphylla, 409 
incurvata, 409 
magnistipulata, 413 
ocellata, 409 
pellucida, 408 
tridentata, 408 
vanden-berghenii, 409 
Drepanolejeunea, 310 
subgen. 
Drepanolejeunea, 31 | 
subgen. Kolpolejeunea, 
311 
sect. Africanae, 311 
africana, 312 
ankasica, 311] 
capulata, 313 
clavicornis, 314 
cristata, 312 
cultrella, 312 
friesti, 314 
geisslerae, 31 | 
gomphiae, 35) 
helenae, 31 | 
intorta, 313 
molleri, 312 
physaefolia, 313 
securifolia, 313 
symoensii, 31] 
vesiculosa, 315 
Dumortiera, 46 
hirsuta, 47 
nepalensis, 48 
Eulejeunea 
breutelii, 324 
caespitosa, 324 
camerunensis, 345 
compressistipula, 328 
cuculliloba, 324 
ecklonii, 330 
flava, 333 
isomorpha, 334 
Jungneri, 362 
microclada, 345 
obtusata, 339 
saccatiloba, 324 
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setacea, 343 
wilmsii, 330 
Euosmolejeunea 
africana, 307 
brachytoma, 301 
grandistipula, 301 
inflata, 304 
montagnei, 301 
principensis, 307 
robillardii, 301 
serpentina, 307 
thomeensis, 301 
trifaria, 301 
Evansiolejeunea 
roccatii, 301 
Exormotheca, 35 
Exormothecaceae, 35 
Fimbraria, 43 
Fimbriaria 
abyssinica, 43 
Folioceros 
fuciformis, 417 
incurvus, 416 
Fossombronia, 70 
caespitiformis, 72 
husnotii, 72 
indica, 72 
occidento-africana, 72 
pusilla, 72 
Fossombroniaceae, 70 
Frullania, 21 | 
subgen. Chonanthelia, 
224 
subgen. Diastaloba, 212 
subgen. Frullania, 214 
subgen. Homotropantha, 
236 
subgen. Meteoriopsis, 
212 


Oo 


subgen. Trachycolea, 22 

abyssinica, 227 

africana, 226 

angolensis, 233 

angulata, 214 

angulata var. goetzeana, 
214 

angustifolia, 227 

apicalis, 215 

apicalis var. 
camerunensis, 217 

apiculata, 217 

arecae, 224 

armatistipula, 231 

atrata var. stricta, 221 

bangiensis, 231 

boivinii, 221 

borgenii, 233 


brunnthaleri, 217 
bursicula, 233 
bystroemii, 234 
caffraria, 229 
camerunensis, 217 
capensis, 233 
cardotii, 233 
colonica, 234 
conjugata, 221 
cordata, 221 
cordifolia, 214 
crenuliflora, 227 
cristicrispula, 224 
cuculliloba, 233 
densepinnata, 217 
dentilobula, 224 
depressa, 226 
diptera, 229 
dupuisana, 231 
dusenii, 234 
ecklonii, 225 
elliotii, 214 
eplicata, 218 
ericoides, 229 
erosolimbata, 229 
erronea, 226 
exigua, 233 
gabonensis, 220 
garsidei, 235 
goetzeana, 214 
hians, 224 
hildebrandtii, 227 
hispida, 214 
hoehneliana, 229 
holstii, 214 
inflatiloba, 229 
insularis, 217 
jJohannensis, 221 
jJungneri, 214 
kilimandjarica, 217 
kizarensis, 214 
lacerata, 221 
laceriloba, 217 
laceriloba var. acutifolia, 
217 
laxepinnata, 214 
letestui, 220 
levicalyx, 227 
lobangensis, 229 
mildbraedii, 221 
molleri, 229 
mundiana, 224 
natalensis, 226 
newtonii, 214 
nigricans, 217 
nodulosa, 236 
nutans, 229 


obconica, 227 
obscurifolia, 233 
parisii, 227 
perrotana, 217 
platyflora, 218 
purpurea, 221 
purpureopicta, 233 
renauldii, 217, 235 
riojaneirensis, 226 
rodriguezii, 217 
rupestris, 221 
rutenbergii, 217 
sandei, 229 
schimperi, 221 
serrata, 221 
socotrana, 233 
spongiosa, 234 
squarrosa, 229 
staudtiana, 217 
stephanii, 229 
stipatiflora, 217 
stricta, 221 
subatrata, 214 
tatanarivensis, 231 
thomeensis, 224 
traversiana, 226 
trinervis, 227 
truncatiloba, 226 
ubangiensis, 227 
usagara, 229 
usambarensis, 234 
vanderystii, 233 
varia, 214 
variegata, 235 
welwitschii, 231 
Frullaniaceae, 211 
Frullanoides, 258 
riojaneirensis, 226 
tristis, 259 
Gamochaetium 
concretum, 165 
Geocalycaceae, 154 
Geocalyx, 154 
Gongylanthus, 191 
ericetorum, 191 
richardsii, 193 
scariosus, 193 
Gottschelia, 136 
Grimaldia 
abyssinica, 46 
Gymnanthe, 141 
belangeriana, 148 
biloba, 141 
decipiens, 119 
Haplolejeunea, 315 
cucullata, 315 
sticta, 315 


Haplomitrium, 33 
Herbertaceae, 100 
Herbertus, 100 
dicranus, 102 
mollis, 100 
Heteroscyphus, 158 
dubius, 158 
hamatistipulus, 158 
loangensis, 158 
luridus, 167 
perfoliatus, 161 
spectabilis, 161 
Homalolejeunea 
excavata, 266 
henriquesii, 266 
Hygrolejeunea 
acuta, 321 
breuteliana, 330 
lyratiflora, 338 
papilionacea, 342 
parva, 330 
patellirostris, 321 
pulcherrima, 321 
staudtiana, 324 
Hypenantron 
abyssinicum, 43 
Isopaches 
decolorans, 147 
Isotachis, 195 
aspera, 195 
aspera var. transvaalensis, 
195 
aubertii, 195 
conistipula, 195 
gordonii, 195 
perfoliata, 161 
renistipula, 195 
rutenbergii, 195 
uncinatus, 195 
Iwatsukia, 122 
jishibae, 124 
Jensenia, 73 
spinosa, 77 
Jubulaceae, 211 
Jungermannia, 141 
subgen. Plectocolea, 142 
subgen. Solenostoma, 142 
abyssinica, 144 
arecae, 224 
aubertii, 195 
auriculata, 269 
aurita, 137 
belangeriana, 148 
bidentata, 163 
borgenii, 143 
boryana, 203 
brasiliensis, 76 
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byssophora, 74 
campylodonta, 119 
contigua, 360 
convexa, 105 
convoluta, 76 
decipiens, 119 
decolorans, 147 
diacantha, 104 
dichotoma var. a, 182 
dichotoma var. 8, 182 
diclados, 98 
diptera, 229 
dusenii, 144 
elongata, 227 
ericoides, 229 
flava, 333 
floccosa, 391 
furcata, 89 
fusca, 118 
geminifolia, 153 
gigantea, 197 
hians, 224 
hirtella, 150 
kiaeri, 127 
leioclada, 98 
lucida, 167 
lunulata, 287 
lyellii, 74 
microscypha, 352 
mildbraedii, 144 
minuta, 140 
minutissima, 385 
muricata, 169 
nodulosa, 236 
podophylla, 77 
polycarpa, 280 
praerupta, 107 
procumbens, 76 
pusilla, 72 
spathulistipa, 282 
sphaerocarpa, 143 
sphagnoides, 197 
squarrosa, 229 
stolonifera, 143 
striata, 275 
subaequifolia, 98 
subfusca, 264 
tabularis, 333 
tortuosa, 287 
tuberculata, 229 
uncinata, 195 
vermicularis, 155 
verrucosa, 144 
xanthocarpa, 352 
Jungermanniaceae, 136 
Jungermanniales, 95 
Kymatocalyx, 124 
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Leioscyphus 
infuscatus, 161 
motleyi, 161 
repens, 161 

Lejeunea, 317 
abbreviata, 245 
abortiva, 261 
acuta, 321 
adhaesiva, 395 
aethiopica, 338 
africana, 354 
albifolia, 407 
amaniensis, 321 
amentulifera, 338 
arnelliana, 332 
astroidea, 349 
autoica, 323 
balfourii, 288 
borgenii, 280 
brachytoma, 301 
brenanii, 324 
breutelii, 324 
caespitosa, 324 
camerunensis, 345 
cantabrigiensis, 326 
capensis, 342 
cardiantha, 357 
cardiocarpa, 395 
cardiophylla, 361 
cavifolia, 409 
compressistipula, 328 
conformis, 361 
confusa, 328 
contigua, 360 
cornutissima, 295 
cuculliloba, 324 
cultrella, 312 
cuneifolia, 378 
cupulirostris, 335 
cyathearum, 332 
decursiva, 302 
deplanata, 357 
digitalis, 404 
dipterocarpa, 328 
diversicornua, 295 
dusenii, 342, 404 
eckloniana, 330 
ecklonii, 330 
elegans, 380 
emergens, 241 
epiphylla, 350 
epiphyta, 362 
eplicata, 342 
expansa, 334 
filicaulis, 381 
flava, 333 
flava agg., 332 
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flava subsp. flava, 333 
flava subsp. tabularis, 
333 
flava var. convexiuscula, 
334 
flavovirens, 335 
fulva, 280 
furva, 330 
grandistipula, 301 
grata, 357 
grossecristata, 335 
hanningtonii, 255 
hepaticola, 338 
holtii, 332 
ibadana, 336 
intermedia, 261 
intertexta, 304 
intorta, 313 
isomorpha, 334 
isophylla, 335 
jungneri, 362 
kamerunensis, 356 
kindbergii, 358 
kurzii, 304 
lehmanniana, 257 
lomana, 336 
longirostris, 335 
lunulata, 287 
lyratiflora, 338 
maculata, 351 
madagascariensis, 284 
microloba, 330 
microlobulata, 330 
minutissima, 385 
montagnei, 301 
myriocarpa, 385 
nigra, 273 
nigricans, 261 
obliqua, 386 
obtusata, 339 
obtusistipula, 340 
occulta, 278 
ocellifera, 354 
okomuensis, 341 
papilionacea, 342 
pappeana, 279 
parisii, 324 
physaefolia, 313 
platyneura, 391 
polyandra, 330 
pulcherrima, 321 
pycnoclada, 244 
quintasii, 350 
ramosissima, 342 
repanda, 351 
rhodesiae, 341 
rutenbergiana, 357 


rutenbergii, 357 
saccatiloba, 324 
sagraeana, 264 
scabriflora, 386 
securifolia, 313 
serpentina, 307 
serrula, 357 
setacea, 343 
sieberiana, 287 
silvestris, 307 
spathulistipa, 282 
striata, 275 
subfusca, 264 
subintegra, 155 
surrepens, 307 
tabularis, 333 
thomeensis, 351 
tortuosa, 287 
trichomanoides, 361 
trifaria, 301 
triquetra, 282 
tristis, 259 
truncatiloba, 351 
tuberculiflora, 345 
tuberculosa, 345 
turgida, 274 
ulicina subsp. africana, 
354 
ulicina subsp. ocellifera, 
354 
villaumei, 332 
vogelii, 324 
wilmsii, 330 
xanthocarpa, 352 
Lejeuneaceae, 237 
subfam. Lejeuneoideae, 
283, 290, 364 
subfam. Ptychanthoideae, 
240 
tribe Brachiolejeuneae, 
283 
tribe Cololejeuneae, 364 
tribe Lejeuneae, 290 
tribe Ptychantheae, 240 
Lepicolea, 98 
Lepicoleaceae, 98 
Lepidolejeunea, 347 
bidentula, 347 
delessertii, 347 
serrulata, 347 
Lepidozia, 108 
abyssinica, 109 
africana, 109 
cupressina, || | 
cupressina subsp. 
natalensis, 109 
hexiloba, 109 
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lacerata, 109 
laurentii, 111 
longitexta, 111 
nematodes, 112 
pearsonii, | 11 
pearsonii var. lacerata, 
109 
quintasit, 113 
redacta, 112 
reducta, 113 
stuhimannii, 109 
stuhlmannii var. 
abyssinica, 109 
succida, | 11 
trifida, 113 
ubangiensis, | 12 


Lepidoziaceae, 102 
Leptocolea 


africana, 394 
apiculata, 375 
appressa, 391 
auriculata, 395 
bolombensis, 395 
cardiocarpa, 396 
crenatiflora, 386 
crenatifolia, 386 
cristata var. lanciloba, 
396 
cristata var. occidentalis, 
401 
cuneifolia, 378 
dentata, 378 


furcilobulata, 382 


himalayensis, 397 
leloutrei, 398 
mascarena, 351 
montagnei, 301 
nigerica, 400 
nymanii, 386 
scabrifolia, 386 
scabrifolia var. africana, 
387 


Leptolejeunea, 348 


astroidea, 349 
convexistipa, 351 
elliptica, 348 
epiphylla, 350 
maculata, 351 
mascarena, 351 
papuliflora, 350 
quintasii, 350 
quintasii var. 
mascarenica, 350 
repanda, 351 
thomeensis, 351 
truncatiflora, 349 


Leptoscyphus, 161 


hedbergii, 162 
infuscatus, 161 
leightonii, 168 
stephensii, 163 
Lethocolea, 193 
congesta, 191 
Leucolejeunea, 352 
capensis, 352 
rotundistipula, 352 — 
unciloba, 352 
xanthocarpa, 352 
Lophocolea, 163 
amanica, 168 
armatistipula, 161 
bidentata, 163 
bidentata f. cuspidata, 163 
bidentata sensu Sim, 165 
bidentata var. capensis, 
165 
borbonica, 165 
cagnii, 165 
cambouena, 165 
concreta, 165 
congoana, 168 
cuspidata, 163 
devexa, 156 
difformis, 165 
diversifolia, 165 
dusenii, 168 
fragrans, 169 
inflata, 161 
longifolia, 165 
longispica, 163 
lucida, 167 
macleana, 165 
martiana, 168 
moelleri, 165 
muricata, 169 
newtonii, 168 
obscura, 167 
occidentalis, 158 
opposita, 167 
ovistipula, 156 
rehmannii, 165 
rubescens, 167 
scott-elliottii, 163 
semiteres, 165 
setacea, 163, 165 
spiniflora, 169 
staudtiana, 168 
subintegra, 155 
subrotunda, 165 
subulistipa, 156 
Lopholejeunea, 260 
abbreviata, 245 
abortiva, 261 
abortiva var. alata, 261 
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abortiva var. fragilis, 261 
boivinii, 264 
camerunensis, 261 
fragilis, 261 
intermedia, 261 
jonesii, 261 
kilimanjarica, 261 
moenkemeyeri, 264 
nigricans, 261 
obtusilacera, 262 
palustris, 261 
sagraeana, 264 
subfusca, 264 
subinermis, 261 
vermoensil, 261 
zenkeri, 261 
Lophozia, 146 
argentina, 146 
decolorans, 147 
hedbergii, 146 
jamesonii, 146 
kinangopii, 195 
ruwenzorensis, 141 
Lunularia, 40 
cruciata, 41 
thaxteri, 40 
vulgaris, 41 
Lunulariaceae, 40 
Madotheca 
subdentata, 210 
thomeensis, 210 
Mannia, 42 
androgyna, 42 
capensis, 42 
Marchantia, 46, 48 
subgen. Chlamidium, 48 
subgen. Marchantia, 48 
chevalieri, 48 
cruciata, 41 
debilis, 48 
flavescens, 49 
hirsuta, 47 
pappeana, 49 
parviloba, 49 
planiloba, 49 
polymorpha, 49 
stephanii, 49 
umbellata, 49 
wilmsii, 49 
winkleri, 49 
Marchantiaceae, 46 
Marchantiales, 34 
Marchantiophyta, 33 
Marchesinia, 265 
excavata, 266 
madagassa, 266 
moelleriana, 266 


Marsupella 
aurita, 137 
Marsupidium, 119, 193 
brevifolium, 119 
limbatum, 119 
Mastigobryum 
borbonicum, 107 
convexum, 105 
laxifolium, 108 
molleri, 105 
pellucidum, 105 
schismoideum, 107 
staudtianum, 105 
stephanii, 107 
Mastigolejeunea, 268 
africana, 273 
auriculata, 269 
buettneri, 269 
carinata, 269 
corbierei, 273 
crispula, 269 
dusenii, 269 
florea, 273 
fusco-virens, 269 
gilletana, 269 
humilis, 269 
lacomblezii, 273 
microscypha, 352 
nigra, 273 
sudanensis, 269 
tarkwana, 282 
trigona, 269 
turgida, 274 
Mastigophora, 98 
africana, 98 
africana Vat. 
annobonensis, 98 
diclados, 98 
leioclada, 98 
madagassa, 150 
mascarenica, 98 
Mastigophoraceae, 98 
Megaceros, 420 
laceras, 417 
Metacalypogeia 
fusca, 118 
Metzgeria, 86 
africana, 92 
agnewiae, 87 
allanii, 89 
attenuata, 87 
brunnthaleri, 92 
bystroemii, 92 
camerunensis, 91 
capensis, 89 
conjugata, 94 
consanguinea, 87 
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convexa, 87 
crassipilis, 92 
decipiens, 89 
elliotii, 87 
furcata, 89 
hamata, 89 
hedbergii, 92 
latifrons, 92 
leptoneura, 89 
limbato-setosa, 91 
lindbergii, 94 
madagassa, 91 
muscicola, 92 
nicomariei, 89 
nudifrons, 92 
perrotana, 89 
propagulifera, 92 
quadrifaria, 92 
recurva, 89 
renauldii, 89 
ruwenzorensis, 89 
saxbyi, 94 
tabularis, 89 
thomeensis, 89 
tusii, 89 
vandenberghenii, 87 
warnstorfii, 91 
Metzgeriaceae, 86 
Metzgeriales, 69 
Microlejeunea, 353 
africana, 354 
ankasica, 356 
bullata, 355 
cochlearifolia, 356 
furva, 330 
gracillima, 354 
heterophylla, 324 
jungneri, 328 
kamerunensis, 356 
ocellifera, 354 
saccula, 354 
Mnioloma, | 17 
fuscum, 118 
Mylia 
infuscata, 161 
Nardia 
dusenii, 144 
Jackii, 148 
stolonifera, 143 
verrucosa, 144 
Neohodgsonia, 46 
Nesolejeunea 
intercalaris, 321 
Noteroclada, 69 
Notoscyphus, 148 
belangerianus, 148 
congoanus, 148 


Jackii, 148 
lutescens, 148 
natalensis, 148 
variifolius, 156 
vermicularis, 155 
Notothyladaceae, 422 
Notothylales, 422 
Notothylas, 422 
angolensis, 422 
decurva, 422 
flabellata, 424 
indica, 424 
javanica, 424 
orbicularis, 423 
Odontolejeunea, 287 
hanningtonii, 255 
lunulata, 287 
mauritiana, 287 
sieberiana, 287 


sieberiana Var. africana, 


287 
thomeensis, 287 
tortuosa, 287 

Odontoschisma, |21 
variabile, 156 
Olgantha, 100 
Oxymitra, 35 
Oxymitraceae, 35 
Pallavicinia, 73 
attenuata, 74 
byssophora, 74 
capensis, 77 
lyellii, 74 
pilifera, 74 
procumbens, 76 
rubescens, 77 
Pallaviciniaceae, 73 
Pedinolejeunea 
himalayensis, 397 
Pellia, 69 
Pelliaceae, 69 
Phaeoceros, 418 
bulbiculosus, 420 
carolinianus, 419 
jollyanus, 420 


laevis subsp. carolinianus, 


419 
Phragmicoma 
amplectens, 280 
carinatum, 269 
emergens, 241 
excavata, 266 
florea, 273 
fulva, 280 
molleri, 280 
palisoti, 287 
pappeana, 279 


sagraeana, 264 
Phragmilejeunea 
molleri, 280 
pappeana, 279 
Physiotium 
sphagnoides, 197 
Physocolea 
africana, 394 
bolombensis, 395 
elegans, 380 
filicaulis, 381 
flegelii, 387 
minutissima, 385 
myriocarpa, 385 
pusilla, 388 
villaumei, 381 
vittata, 387, 391 
Plagiochasma, 45 
subgen. Micropylum, 45 
subgen. Plagiochasma, 45 
eximium, 46 
rupestre, 46 
schimperi, 46 
Plagiochila 
abyssinica, 185 
africana, 172 
amphigastriata, 183 
angustifolia, 188 
angustissima, 190 
anjouana, 190 
armata, 172 
barteri, 172 
barteri subsp. colorans, 
172 
barteri var. valida, 172 
batangensis, 183 
berthieui, 190 
blanda, 177 
bomanensis, 190 
borbonica, 182 
borgenii, 190 
bovonei, 175 
breviramea, 185 
bueensis, 179 
buettneriana, 188 
cacuminis, 183 
cambuena, 188 
camerunensis, 172 
candelabra, 183 
carduifolia, 172 
claviflora, 177 
collicalyx, 172 
comorensis, 182 
comorensis f. johannensis, 
190 
congoana, 180 
corymbulosa, 177 


crispi-crista, 185 
cumminsiana, 183 
curvatifolia, 180 
decurrens, 179 
dichotoma, 175 
dichotoma var. laxa, 177 
divergens, 175 
effusa, 180 
elgonensis, 177 
emarginata, 119 
filiformis, 190 
fissicalyx, 190 
flabellata, 172 
flagellaris, 177 
fragilifolia, 183 
frapieri, 190 
frappieri, 190 
fusifera, 175 
gentiliana, 180 
grossealata, 179, 183 
henriquesii, 177 
heterostipa, 177 
heudelotiana, 175 
hildebrandtii, 190 
hochstetteri, 185 
integerrima, 177 
johannensis, 190 
Jollyana, 180 
jungneri, 172 
kamerunensis, 188 
kiaeri, 175, 190 
kiaeri var. myriocarpa, 
177 
laxifolia, 190 
lindblomii, 190 
loloensis, 179 
longicauda, 183 
lurida, 185 
mediocris, 190 
moenkemeyeri, 179 
molleri, 172 
multispica, 179 
natalensis, 177 
naveauiana, 177 
neckeroidea, 180 
nudicaulis, 177 
oblongotrigona, 179 
ovatotrigona, 179 
pallidivirens, 190 
pearsonii, 177, 183 
pectinata, 182 
pinniflora, 183 
pomai, 180 
praemorsa, 183 
quintasii, 172 
radicans, 177 
ramentacea, 183 
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replicatula, 190 
richardiana, 190 
rivana, 175, 179 
rivularis, 177 
rotundifolia, 179 
rupicola, 177 
ruspoliana, 185 
salvadorica, 185 
schimperiana, 185 
sikorae, 172 
socorana, 185 
squamulosa, 185 
squamulosa var. 
crispulo-caudata, 188 
squamulosa var. sinuosa, 
188 
squamulosa var. 
squamulosa, 188 
squarrosifolia, 177 
stahlii, 190 
strictifolia, 188 
subcrispula, 172 
sublinearis, 190 
subrepanda, 183 
tenax, 182 
terebrans, 190 
thomeensis, 190 
togoensis, 188 
triangularis, 172 
uondana, 185 
valida, 172 
winteri, 179 
Plagiochilaceae, 169 
Pleuroschisma 
convexa, 107 
Pleurozia. 197 
caledonica, 197 
gigantea, 197 
gigantea var. major, 197 
Pleuroziaceae, 197 
Plicanthus, 150 
birmensis, 150 
giganteus, 150 
hamatus, 150 
hirtellus, 150 
Porella, 209 
abyssinica, 209 
capensis, 209 
subdentata, 210 
subdentata var. 
camerunensis, 211 
Porellaceae, 209 
Preissia, 48 
Prionolejeunea, 357 
aberrans, 342 
deplanata, 357 
exarmata, 342 
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grata, 357 
hamidens, 358 
kindbergii, 358 
madagascariensis, 358 
principensis, 359 
rutenbergiana, 357 
rutenbergii, 358 
serrula, 357 
uncatifolia, 358 
Pseudolepicoleaceae, | 12 
Pseudomarsupidium 
decipiens, 119 
Ptychanthus, 275 
africanus, 275 
dioicus, 275 
integrifolius, 275 
pallidus, 275 
pycnocladus, 244 
striatus, 275 
Ptychocoleus 
africanus, 280 
amplectens, 280 
borgenit, 280 
confertissimus, 244 
emergens, 241 
ferrugineus, 277 
flagellifer, 241 
floribundus, 241 
fulvus, 280 
fuscescens, 352 
grossispicus, 241 
henriquesii, 241 
molleri, 280 
occultus, 278 
orchidae, 280 
pappeanus, 279 
polycarpus, 280 
pusillus, 241 
guintasii, 280 
renauldii var. victoriae, 
241 
rupestris, 241 
vanderystii, 241 
yangambiensis, 257 
Ptycholejeunea 
dioica, 275 
striata, 275 
Pycnolejeunea, 359 
africana, 307 
angustiflora, 299 
contigua, 360 
decurrens, 307 
involuta, 307 
Radula, 199 
allamanoi, 208 
angustata, 202 
ankefinensis, 201 
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appressa, 202 
autoica, 201 
bipinnata, 203 
boryana, 203 
epiphylla, 203 
flaccida, 203 
foliicola, 203 
fulvifolia, 206 
fusco-rufa, 203 
guineensis, 202 
hans-meyeri, 206 
holstiana, 201 
macroloba, 208 
macroloba f. gigantea, 
208 
mascarena, 202 
meyeri, 206 
molleri, 202 
multiramea, 208 
multiramosa, 203 
newtonii, 208 
oblongiloba, 202 
pirottae, 206 
quadrata, 206 
recurvifolia, 206 
sarogliae, 203 
spongiosa, 206 
stenocalyx, 207 
stipatiflora, 208 
thomeensis, 203 
tubiflora, 207 
vaginata, 207 
voluta, 208 
woodiana, 203 
Radulaceae, 199 
Reboulia, 42 
hemisphaerica, 42 
Rectolejeunea 
subgen. Rectolejeunea, 
346 
?arnellii, 346 
brittoniae, 346 
maxonii, 346 
santae-mariae, 304 
setacea, 343 
Riccardia, 81 
amazonica, 82 
angusticosta, 82 
erosa, 82 
fastigiata, 85 
holstii, 85 
incurvata, 85 
limbata, 83, 85 
longispica, 84 
multifida, 81 
pseudopinguis, 80 
saccatiflora, 85 


stephanii, 82 
submarginata, 80 


Riccia, 51 


subgen. Leptoriccia, 61 

subgen. Riccia, 61 

subgen. Ricciella, 54 

subgen. Thallocarpus, 53 

abnormis, 57 

aegyptiaca, 61 ~ 

argenteolimbata, 67 

atropurpurea, 61 

berriei, 61 

biokoensis, 54 

canescens, 63 

cavernosa, 54 

chevalieri, 57 

ciliata subsp. canescens, 
63 

ciliata subsp. trichocarpa, 
63 

congoana, 61 

convexa, 57 

crinita, 63 

dinteri, 59 

discolor, 63 

erythraeae, 64 

esulcata, 57 

fluitans, 59, 61 

fluitans var. stricta, 59 

frostii, 57 

huebeneriana, 54 

intermedia, 63 

lanceolata, 64 

lanceolata var. erythraea, 
64 

limbatoides, 61 

mammifera, 63 

membranacea, 61 

microciliata, 63 

moenkemeyeri, 57 

natalensis, 63 

natans, 68 

nigerica, 67 

nigrosquamata, 61 

perssonii, 53 

rautanenii, 54 

rhodesiae, 61 

saharensis, 67 

stricta, 59 

tellinii, 54 

terracianoi, 54 

trichocarpa, 63 

undulata, 57 

welwitschii, 61 


Ricciaceae, 50 
Ricciella 


abnormis, 57 


rautanenii, 54 
stricta, 59 
suntica, 54 
tellinii, 54 
terracianol, 54 
welwitschii, 61 
Ricciocarpos, 68 
natans, 68 
Sarcoscyphus 
auritus, 137 
Schiffneriolejeunea, 276 
altimontana, 276 
ferruginea, 277 
fragilis, 277 
madagascariensis, 276 
occulta, 278 
pappeana, 279 
parviloba, 276 
polycarpa, 280 
tumida, 276 
Schisma 
dusenii, 100 
molle, 100 
Sendtnera 
diclados, 98 
mascarenica, 98 
mollis, 100 
Simia 
atroviridis, 131 
Solenostoma 
borgenii, 143 
lacouturei, 143 
sphaerocarpum, 143 
Sphaerocarpales, 34 
Sphenolobus 
flagellaris, 124 
minutus, 140 
savioi, 140 
Sprucella 
moenkemeyeri, 111 
succida, 111 
Stenolejeunea 
acuta, 321 
Stictolejeunea, 288 
africana, 289 
balfourii, 288 
balfourii var. bekkeri, 
290 
Strepsilejeunea 
brevifissa, 309 
cardiophylla, 361 
cordistipula, 299 
decursiva, 302 
usambarana, 309 
Stylolejeunea 
setacea, 343 
Symbiezidium 


balfourii, 288 
Symphyogyna, 75 
brasiliensis, 76 
convoluta, 77 
filicum, 77 
gottscheana, 77 
harveyana, 77 
lehmanniana, 77 
podophylla, 77 
rigida, 77 
sellae, 77 
tenuicostata, 77 
valida, 77 
volkensii, 75 
Symphyogynopsis, 77 
filicinum, 77 
gottscheana, 77 
Synhymenium 
aureonitens, 36 
Syzygiella, 152 
geminifolia, 153 
ruwenzorensis, 153 
securifolia, 152 
Targionia, 39 
capensis, 39 
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elongata, 40 

hypophylia, 39 

hypophylla var. capensis, 
39 

lorbeeriana, 39 


Targioniaceae, 36 
Taxilejeunea 


acuta, 321 
borbonica, 330 
conformis, 361 
dusenii, 342 
epiphyta, 362 
furcicornuta, 361 
heterofolia, 330 
lindblomii, 362 
lyratiflora, 338 
pulchriflora, 363 
pusilla, 330 
ramosissima, 342 
trichomanoides, 361 


Telaranea, | 12 


nematodes, | 12 
sejuncta, 104 
trifida, 113 


Thysananthus, 282 


africanus, 251 
moenkemeyeri, 251 
monoicus, 282 
spathulistipus, 282 
triquetrus, 282 
Thysanolejeunea 
spathulistipa, 282 
Trachylejeunea 
serrulata, 347 
Triandrophyllum, [00 
Tritomaria, 153 
camerunensis, 154 
exsecta, 153 
exsectiformis, 154 
Tylimanthus, 193 
africanus, 193 
anisodontus, 193 
chenagonii, 177 
congoensis, 177 
lespagnolii, 177 
retusus, 177 
ruwenzorensis, 194 
schweinfurthii, 177 
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Illustrations de mousses africaines 


Scripta Botanica Belgica, Vol. 28: 223 pp. 


The illustrations in this book — 211 plates with ink drawings, 
devoted to 188 species — were made for a bryological flora of Africa 
once conceived by the author. The present ‘Atlas’ makes 104 
unpublished plates available by bringing them out with other ones 
previously published in the author’s ‘Notes de bryologie africaine I- 
XIV’ (Bulletin du Jardin Botanique National de Belgique 1973- 


1987). The drawings by Guy Poncelet and Christine Vandycke, 
botanical artists at the Laboratoire de Botanique (Namur, Belgium), 
are invaluable for bryological research and helpful for the 
identification of tropical African mosses. Reference to the herbarium 
material used is given, and taxonomic comments are added where 
necessary. 


Order information 
on this and other books from the National Botanic Garden: 
www.br.fgov.be 
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M.J. Wigginton (ed.) E.W. JONES’S 
LIVERWORT AND HORNWORT FLORA 
OF WEST AFRICA 


This is the first fully illustrated and complete identification guide to the 
hepaticae of West Africa (Mauritania to Cameroon and Rio Muni and the Gulf 
of Guinea Islands). Keys and descriptions are presented of the 30 families, 
84 genera and 297 species of liverworts and hornworts recorded from the 
region. The flora also provides an introduction to the morphology of these 
organisms and explains how to collect and study them. Not only is it a valuable 
source of information on the relationships and the morphology of these spe- 
cies, it also gives information on habitat and distribution useful for ecologists 
and conservationists. 


Eustace Wilkinson Jones, 1909-1992, a lecturer at the Forestry School, 
Oxford University, collected extensively hepatics during his forestry work in 
Africa. He published over seventy bryological papers, over forty of which 
were devoted to African hepatics. He worked for many years on a hepatic flora 
of West Africa, but died before he could complete it, leaving a draft manuscript 
of keys and descriptions. : 


Martin James Wigginton, 1944- , has spent most of his working life in nature 
conservation, and has published about thirty papers on vascular plants and 
bryophytes. He has brought the text of the flora into line with the most recent 
literature, and extended the area covered by the flora far beyond the Gulf of 
Guinea. 


Omer Van de Kerckhove, 1957- , botanical illustrator working at the National 
Botanic Garden of Belgium and an authority in watercolours of fungi, prepared 
illustrations of about fifty species of hepaties for which there had hitherto 
been no adequate published illustration of African material. 
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